Compound (R) -N+ b*-ethyl -6, 7-dihydro-5Hindeno (5,
6- d ) thiazole-2 , b-diamne and the use a s

wa@pioppwsediot i cs CROSS- REFERENCE TO RELATED PATEINTSG2008/000036

APPLI CATION [1] This patent clainms priority to U S.
Provi sional Patent Application No. 61/030,332 (filed
February 21, 2008). The entire text of that patent
application is incorporated by reference into this
patent. FIELD OF THE I NVENTION [2] This invention

ME 65)%§NP%EV@@E%F%im*ﬂﬁ’mﬁmﬁﬁTmN/mUmATmN FOR

antipsychotic. In particular, the invention relates to
a compound (and j dopam ne D2
receptor parti alscc%f'o%};g‘?f%ﬁggpiglépw@net hods of
preparing the conpound and its salts, and uses of the
conpound and its salts for therapeutic and drug
screeni ng purposes. BACKGROUND OF THE | NVENTI ON [ 3]
Cinicians regul arlyEieldoblnventionhotics that bl ock
dopami ne D2 receptors. Antjpsychotics are often

[000H] as Enfhodimenss oft% invantiongglate gengugily 50 scalahle ydipqedingc s
Atypi cal antipsychotics generally have a | ower _

Specifweilylenbedifients ofghe infventian relateptaratthte distripytiemand/or bitrate
anti psychotics. Only a few dopam ne-depl eti ng agents,

truncatibrefor kkdablé mokiecodiag. provi de D2 receptor bl ockade,
achi eve antipsychotic activity. Such agents incl ude,
for exanple, reserpine and a-nethyl -para-tyrosine.
Moderate to severe side effects (e.g. , poor

tolerability) remain pmlakgg,'_jhhc wth clinically

prescri bed anti psychoti€s. For exanpl e, extrapyran dal

[000?‘. de rglfi& ﬁ{esvrclggilcl) éfe)lalﬂf'gfl %g@&\iﬁﬂ@taiseﬂalﬂé ardiOb&sihd Bystem is

mt the nunber of patie 0 can take some current

. i cat.i ons .and._decreas at 1 ent '
nigh B3 Ot ehat AR GaRRY FRlerSATRL b Sm e BRARs
ri speridgne), hyperprol actinem a can | ead to secondary
Canlifr‘g'g‘la‘é‘}?ﬁﬁy§%%’ﬁeiguﬁ%t&@TSBIr‘SFP%‘ea, gynaecomastia, breast
ain, and anenorroea. [4] There is, therefore, a nee
l000§br rF@WWI&%tM%Ga‘hﬁabébféﬂ gsg (%ggdlﬂﬂ’ww@a ac,géf&i%ald
side effects and inproved tolerability. SUMVARY OF THE
refineeENEPODeF PRty sreighted rspapsirpcsiondevsis nravided R thg gercepfual

part, to the conpound of Fornmula |I and salts )
audib bediep(e.£.) 3dvanced audio coding, AAC) core bitstream up to the resolution of

(R -N*6*-et hyl -6, 7-di hydr o- 5H i ndeno[ 5, 6-d] t hi azol e- 2,
the digtliabsikng. The ofigipbeigh] of transformeédby ammsegormndified discrete
identified as a ligand of the dopam ne D2 receptor,
cosii¥ thdhsBrRl RAMIICT, afd the pesuRX itV ET spdtraMidtots cobel with two

dopam ne D2 receptor. It has been
complementary layers, including a core MPEG-4 AAC layer which generates an AAC
compliant bit-stream at a pre-defined bitrate which constitutes the minimum rate/quality

of the lossless bitstream, and a lossless enhanced layer that makes use of bit-plane coding

method to produce fine grain scalable to lossless portion of the lossless bitstream.



observed to have antipsychotic activities in aninal

D- anphet am ne i nduced | oconotor activity and
w@ondiosdsethed avoi dance response assays. It i s PEl/5@2008/000036

that the conpound of Fornmula |I and salts thereof

(particularly pharmaceutically acceptabl e addition

salts) have val uabl e pharnacol ogi cal properties,

[OOOggr tirg WeAViP¥GWM §DS Eﬁ&ﬂ%ﬁ tthet Brh orefifreeht @Anddheof the audio

pam nergi ¢ system of the central nervous system [6]
hi t
signaf héa?%aﬁ% G RaT RRALRE ol SaBBIS thetfrate esimned to cach
nmul.a | har maceuti cally acceptabl e salt
ﬁaﬁ?h wed—cﬁﬂgmeaﬁ?ionally, one or nore pharnaceutically
acceptable carriers and/or diluents. [7] This
invention also relates, inpgpant, to the use of the
cormpound of Fornul a | Bor, =& a_Bharkaceutical |y acceptabl e
salt thereof to prepare a pha$naceut|cal conposi tion

e b e TR o £ i bbb i S %
acceptable carriers and/or dlluents [ 8] ThIS

samplis§hlc! Ihedé 8@ t8lcRiBRls, IB)  AREYenly dsttiBeted &Cthe twd channels as
conpound of Fornmula | or A pharnaceutlcally accept abl e
acid salt thereof for preparing a drug having an
ef fect on the dopam nergic system of the centra
nervous system such Bs=fm %iéatlng dopami ner ecept or -
rel ated centr al nervous neuroibsychlatrlc condi ti ons.

[9] This invention also relates, in part, to a process
[0005br sk iewanple,pf therraidside joint stersasoding (WS srme sediag) is ailized,
in that a conpound of Fornmula I or a pharmaceutically
the lacatepdsaigheal ®ah¢ midhehanoél and thawide ghanad] etk idettisalareonding to
nore inert carriers and/or diluents by a non-chem ca
the du@iitivachbold. OThdmid dhanndiegpaédehs thd Avpptd afdnrftsindiRiglgrchamomrl

will be apparent to one skilled in the art from

data) 84O Gdd BanElResreddnesith DifferBiRleBetvidzaCRIARY RiHDchdrE] data.
DRAW NGS [11] Figure 1 is a graph depicting the

In arﬂﬁl%'eﬁ&nﬁtaftﬁg Fir® bin BRREUIESh A AHO 168 L a8ind1Sh 8 $he right
Figure 2a Is a graph depicting the effect o

B S L —
h depicting the effect of conparative conpound
ab”%ﬁ%%%"fianphetan1ne hyper | oconoti on in habi t uat ed

ts. i gur [ 0 ictin e esults
0008] ' 5 Blstses 'Nrc;&%r‘:ﬂi%g B S %f%ﬁs‘ %}E\QESV 1y defoded
enploylng ari pi prazole. [15] Figure 3b is gr aph
or candysi teiticaigd bie trmsaipx Slhsrlogslesp itsiesamjs gﬂabqa&‘@r #g- 191 low bitrate
conmpound of Formula | .
applications, wherein the lossless bitstream may be truncated for each frame based on the

target bitrate. For a frame, the original lossless bitstream lengths for the first and second

channels are represented as BS, and BS,, respectively. The target bitstream length is

denoted as BS” . In a standard SLS truncator, the truncated bitrates are allocated as
T
BSE =BsT = min{min(BSl,BSz), -B—‘i——}
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[16] Figure 3c is a graph depicting the results of a
CAR Assay enpl oying hal operidol. [17] Figure 3d is a
w@e@phoaepi cting the results of a CAR Assay enplD§G98/000036
conparative conpound C3. [18] Figure 4a is a graph
depicting the results of a Catal epsy Mce Mde
enpl oyi ng a conpound of Formula | . [19] Figure 4b is
a graph depicting the results of a Catal epsy M ce
Model enpl oyi ng conparative conmpound C3. [20] Figure 5
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others skilled in the art with Ap ts' Jipvention,
ther i SORPRrAY Y Bite difterens eﬁ‘?’%?&‘ttg%%ljrdo 1o ?‘Eé‘i“? lgf aag) righta

others skilled in the art may adapt and apply the
chanpel¢:sriagrens ip gome sthaueases there ismpaeh difderenre\pe ?rwn filee aydiy data

suited to the requirenments of a partlcular use. This
for thtelefiiaheé dightedhenngls. | Aecoadivglyt enceging it dateemtormpldemd sidsi | e

i ndicating preferred enbodi nents of this invention,
chanaéle usuzllenebatts iroa sipiatipw sdsredhe mlid cmbndtis moctodiffgrenTiiom the

invention, therefore, is not limted to the preferred
side @6l 1B MiS c4ke s&ichRalistiibutingi tr&pekdtivednahé Mid clandelmy the

be variously nodified. [22] This invention is directed

side Eﬁ’anhQIQnWW&cgfimEo&Wleﬂy Hlsﬁ%tﬁ@ Itﬁﬁce&&ﬂﬁﬁ%s between the
(particularly pharnmaceutically acceptable salts):

mid ﬁﬂﬁ&%ﬁd‘%ﬂé‘ﬁ&y&&nﬂél e%BHE‘éL ﬁ.bfﬁ been observed to
ave properties not ared by other structurally
simlar conpounds, such as the (S)-enantionmer and

conmpounds wherein the ethylam ne noiety of Formula |

is replaced with ot her nono- qr di-al kyl am no
nnieties [ 23] EUﬁi¥%P¥4¥ﬂﬁhﬂ£ﬁ9¥5§ﬁ—research on D2
i gands, the_ cgnpound of Formula I was jdentif] %CP i
ant €eVICE

l000§l sco\atons embodigieatsof heiayeiop o viske aneificieni gnet o

propertles over its enantioner and ot her anal ogs. The
bateaip evimmsnt Mdherddalable avdio sedingipsesesfed to possess
relatlvely pot ent antagoni sm of D2 receptors in

[0008b nhi Avaémbordimentofahemasntioatprevieseahethdd o2 agragringbitrates to a
agonism The D2 partial agonismis believed to

pluratity bfieHa@ndlR imeshiakibiciudidencedihg ptaresss Thh nashod includes
hyper prol acti nem a and EPS. An exenplary D2 partia

assi @@ differehShidhie tAidERINCchaiBE1K 61 16 sehldbes addieddaa®g process.
Apbility (r). Aripiprazole has shown |ess propensity to

[0019f.US 6A SR RIbBh Rk DML %Jeﬁaah ARLAdBSY Rl &S dsGigling

ri speridone and hal operidol) having D2
truncated bitrates to a plurality of channels in a scalable audio truncation process. The
method includes assigning different truncated bitrates to different channels in the scalable
audio truncation process.

[0011] Other embodiments of the invention provide an encoder for scalable audio

encoding, a computer readable medium for scalable audio encoding, a computer program



ant agoni st properties w thout partial agonism [24]

The conmpound of Formula | (or a pharmaceutically
waewept@hs e salt thereof) generally may be useBCT/BGZ008/000036

nmet hod for treating mammal s, especially humans,

suffering fromdopam ne related central nervous system

di sorders (e.g., schizophrenia; Parkinson's disease;

elenIéw f&tsEﬁalﬁe e %ﬁmméﬂx I@@Jliﬁ’l@éxﬁﬁ& ERBEER s 1R tHSscalable
abuse, such as abuse of al cohol or cocaine) by

audi%qmn@étﬁ)gleﬁ 'fc&%g@tet {t@&fb&) EMLAGR élo;/sc% afoﬁec @loﬁ@q@t&*&t atfad

conpoun or a sa
at e ent r al rvous, s s en1d|sorders t hat may

Comgu{éﬂ?&%farﬁ l%nc p%)éscatac?f aé‘@é %: 1#4j or depressive

di sorder ("MDD') and blpolar di sorder. [25]

Pharmaceutically acceptable salts include salts that

are useful for adntnlsterlng the conpound of Formula |

to a patient. Plriekdescription ofithg D %8l e salts al so

i ncl ude useful salts that t he conpound of Fornula I
[00X2y florthe drawings; bkerefdrenogicharactpis@eneraléutefaad the same parts

acceptabl e salts include various acid addition salts,
throsgioiut ts, differenteviewp| Bhe dryetings htearot ageebspdlyab rseaﬁ:,cemphasis

sul furic, phosphoric, lactic, citric, tartaric,
inst&dpehétalty beint placed apish iflusRkihg tiRGirGlcipBIstoF theAh¥dkion. In the

sulfonic acids (e.g., CH3SO3 H) also are generally

follSwilnf ABYcEipfion, VAR \GnBYIRHL SRS SithE SehiorA6 a&tcataé@wﬁﬁtéf@rence
In general, a pharmaceutically acceptable salt has one

to tHR ol ggﬁﬂﬁggg§ngﬁﬁ£_outmelgh any del eterious effect

that the salt may have. [26] A pharmaceutica
co S p o d. of
TR T L i
erepf wth %ﬁﬁharnace ticall e.carrier to

Scalab?ﬁ A %elacogr% CER PToREm & P4 Bt g 'l%veﬁlj"%i
COSEPE aL, SL ARL BL 0 RS,
(0]

a c ound of Fornmula | _or a pharmaceuti cal
scalghle aysdia B ding Rro¢se pegrdingie apeathst epbodimentol tBe invention.
admi ni stration to humans and ot her vertebrates in unit
dodage. T emd 3B shew thesstrutwre efecasplable losslsheauslio ompdar|368, 350
pills, powders, granules,sterile parenteral sol utions
accapding tis the rgibodsnentyr @l thsmiveritionns or suspensi ons,
oil-in-water and water-in-oil enulsions, and
SUMPGs4 slwsahe nfaimuih Bit-phahdildvies i dladsi cTRacheichidEhictGrMahnds (sfb)
or fluid unit dosage forns can be prepared. For

for PFrERAH 61 $9hhd conpositions (e.g., tablets), the
conmpound or a pharnmaceutically acceptable salt thereof

camiges Eﬁo)(x%da ﬂ%&&aﬁ%ﬁ%ﬁ%{i%ﬁkfeteﬂg{rﬁwaﬁigtb‘?trﬁ%ﬁqg dPerent

for exanple, talc stearate ical cium
SR magnes numsilicate, calcium
Chmggﬁf pﬂh%gﬁ%?c &H#n ﬁqhagggpy “met hyl cel | ul ose, and
0 ar materials that act as
ﬁﬁ% Kl cﬂ&PW?ﬁ i Bingyed hirees pesigned S fifferepghoppels
re argg nm xi ng the conpound or a pharnmaceutically
amx&@é%ﬁt |caibediments Rf theMVERtion. an i nert phar maceuti ca
diluent, and filling the m xture into a hard gelatin
capsul e of appropriate size. Soft gelatin capsul es may
be prepared by machi ne encapsul ati on of a




slurry of the conmpound (or a pharmaceutically

acceptable salt thereof) with an acceptabl e vegetabl e
wW@R009/09d8gght |i qui d petrolatum or other inert BCT/SGE0BS]P00036

Fluid unit dosage fornms for oral adm nistration, such

as syrups, elixirs, and suspensions, can be prepared

by, for exanple, dissolving the conpound or salt in an

aq HRE UBsH6QRIthd ﬁrtfcﬁﬂ@%h@ BLWehdb dSMER 2 @l QERLdSrding to an
l'avoring agents, and preservatives to forma Syrup.

embéﬁﬁﬁﬁpﬁhﬁgﬁaéﬁgnpe prepared with an aqueous vehicle

e al a suspendlng agent such as acaci a,

|G AROAESe R R GGl A fitping 58 o iR o e

repared utilizing the conmpound or a

inve hﬂfnaceutlcally acceptabl e salt thereof and a sterile
vehicle. In preparing solutions, the conpound or a
phé&t %Wsé‘éiqviﬁh gﬁtseaértée auliq deaeding proceamacserding to an
di ssolved in water for injection and filter-sterilized

embpdifnsneoffthe invegtiomt o a suitable vial or anpoul e, and
seal ing. Adjuvants, such as a | ocal anesthetic,
pr E8@S.VIAA arel, 108 showf the strungura g€ atcalabdnlokdesd iasdio ldeadlet n
the vehicle as well. The conposition can be frozen

accoaditigfo the lelibbdinentsofahe/inaéntiad t he water renoved under
vacuum The resulting |yophilized powder can then be
scaled in the vial and reconstituted before use. [30]
The conpound and pharnaceutically acceptable acid
salts thereof generallypayfdeal uabl e pharmacol ogi cal
properties, particularl ect on the centra

[001§g VOySiotd %}n%'o'{im{elﬂ?s oLHftlsgi%vgntJ?)y %Ec} Igthgfﬁfnt% § R4 tﬂehl%ld

amne receptors (either o

rece rs_and e _pes [ tors).or_an
chaqnﬁtr?asa wﬁud% i ich d%f‘% wRESHEAH &h%te:‘é%fa S g cases.
pr.ovi di ng |aI nistic activity., The caonpound and
Thecfgre. §g‘t pasl %g aﬁ?‘ﬁhtela rﬁrrrdré.uemgffr\rematfss@ therehy
dopam ne receptors in the CNS of mamma
freeipg wp seoresee hich cge be gmpleypd mogs effigiently wgthpérrzr:rrrélemeé
di sease, either in nono-therapy or in conbination
[001gher afyy embodimefitof thx avphtion frovideza meiiod fnrlessgpng bilitates to a
conpound and salts also are contenpl ated to be
plurdlity iof thyaneelpind scaldbireauglicerdndigg probhss. dhemotind madinclude
saltshaving a lowintrinsic efficacy (partia
assi@@RNdisfefent biftdek $©diRRRMk Shamineld he kcAM OGNS SlcoflinkPhocess.
the dopam ne receptors in the CNS of mammals are

[0013pnNt %@Eﬁﬂo&&e‘% lzéé}ﬂhf"ahhﬁoff Bhnrdels&a4 ﬁglu%){?xﬁ@kh&nel and a

dlsorders such as i zophrenia. [3I] The conpound of

s1de et mﬁf/ g&% ARG e}%@éésy R‘iﬁﬁ%ﬁ@&?& & a§§%ﬁed to the mid

ereo can n| ste treat conditio

a guenc:
channaﬂ%%fg 3 ?%ﬁ*a@ar S R P RER B Pt Bk ot
. treat t he severity of e CO dltlon b
Slderﬁealgle e gebodjmpynthe p M@E 5%.1%1& aleh
condi tion of the particular patient; other medi cati on

channgkandea 8 Ch#rfl be t aking; and various other factors
known to those skilled in the art. Thus, the conpound
or a pharmaceutically acceptable salt thereof,




along with a pharmaceutically acceptable carrier,
di luent, or buffer, can be adm nistered in a

W b@papsos | c or phar macol ogi cal anpunt ef f ect i RET/862008/000036
alleviate the central nervous systemdi sorder with
respect to the physiological condition diagnosed. The
conpound or a pharmaceutically acceptable salt thereof

[00142N. Aceardﬁfgatarrah %mbb&’mféﬂffbﬂhéhﬁz%ﬁ@oﬂ Pl RS BRUHries e
i'ntramuscularly, topically, transdermally (e.qg.,

deterﬁﬁﬁe{ael%%(f&‘? sémh&%?l?{ﬁb - li¥rorBtidal Fol ¥xa§1ﬁolm @ffex%hf‘lfl{rates may

VEer at es e apparent to those

e addBifitorss e SRR AOP R BS dﬁfs?%%t chests
(00171 T e B E S BOIRAR PN aLePema i Hip

| eadi ng to psychosis, erot i onal and behaV|oraL
frameyinsg bif-Blane eacodingroesshr bring carhedupant. thsditlersnhbispiss aveum
di sorders, psychotic disorders in the context of
assignéd tedifforentihsondebased de pitedaieonluep iy diffwent chinnelsddn gnother
i nduced by drugs/ nedi cation (such as Parkinson's
embq@Emeitothie sljffereutibgtratexdare eshigneu eordififerait sloindels based on the ratio of
(dyskinesias in Parkinson's disease), psychosis and
bit-phebayiuey Rk diffesai deameisn the context of denentias and
psychotic disorders due to a general nedica

[001§Pnd Ixﬁ b @iSher SMmb6HRLY) Md AferehiIf8Rf are[ad:3dnelhe dERAROUN
and pharmaceutically acceptable salts thereof are also

changagbgsggr ?tt%drahg oFﬁ’lgl o %1’( (Pa[netvﬁﬁ@ foRhealitt@hdchannels. In

I SO I nc exanp e, panic disorder(s)

anotl\ll\ér em% ae%? r’[l?eocﬁ1 ?f%re% Pr‘fél{ys GreHssi %e%ﬁt }ergﬂt Pannels based on the
agor a

agorap Wt ory 0

I s o ity BISAE L3R
o, BoSoehh OB SR o855 S S e o

and generalized anxiety disorder(s) due to a general
on thegaicef 2 BheNeragsanaximun biplaps ke g aeeend average maximum

pharmaceutical |y acceptable salts thereof are also
bit-pbontvelup! Ahefirst ovdsegeunafimuns it-plene salpaigayrstide an average

di sorder(s) including but not limted to a) depressive
valueloBopldealit s f maximtuadbinglabe valnet fo b fficst eblarinel ofahoplurality of

depressive di sorder(s) and dysthym c disorder(s); b)
chanBé18 Mdnd th&lQ06:85 Sl efpe A B HmIYits1 higd vali doanprided dnciveggbshlue

notlimted to bipolar i, including but not [imted to
ofa %ﬁl@aﬁﬁy B tfifRAH sat-pf&ﬁe K§18d 168 a Qcollll ¥RAnBI SRR ErliB ek

I polar ii; c) cyclothym ac's disorder(s); and d) nood
dmn$ Ligorder(s) due to a general nedical condition. [35]

reatnent |s contenpl ated to be achi eved by

[001gfj agﬁ % Sflﬁlfg?{entpoatt alltgsg;gs)sl%ﬁeds % dé%'erfe%t(c%a els ﬁlerbﬂﬁ%rklgnal
h II ff f
e SUBRSRSHLCRL e et il o2 SRR,

t her eof . Pharnaceutlcal composi tions co risi
bitsteegpaamnbe wied i dikerent pprdicationshwhich arythaxe !f%f% e@@‘alﬁ(t%fget

salt thereof, together with one or nore

pharnaceutically




acceptable carriers and/or diluents, can generally be
used for therapeutic purposes. [36] The conpound of

wo-00a9@98 or a pharmaceutically accept abl e saP@T/SG2008/000036
t hereof or a pharmaceutical conposition conprising a
conpound of Forrmula | or a pharmaceutically acceptable
salt thereof may be adm ni stered concurrently,

bitrafeh. Mithd &ABBUSIoYsless BAMRAM Bhy Vo trdca®8RAERESbY diMfekdht
anot her pharnmaceutically dactive conpound or conpounds

appt RIS LELGROT G Tl Bhe fvbnidt | depr essant s
I'ncluding, Tor exanple, amtriptyline, anoxapine,
upr opi o cital opram ¢l ami ] i pr.am,n
10020 3t ineE s R0 e T RIrREL Bt 416 DBl a orge
[ uvoxam ne, . fl uoxetjne, gepirope, impranine,
otal iSO LS G Pereopl it S o1 4 Bl pérFRrtoah gy d i or a first
par oxeti ne, phenel zi ne, protriptyline, reboxetine,
chanpe)9a theoplurplitis el dhpaprelsrnd asespidrpsrreR®al qors Bifelsdret perend
tranyl cypromai ne, trazodone, trim pram ne,
chanpelroif Afcpdivadity efrbammpls- val ent s and phar maceutical |y
active isoner(s) and netabolite(s) thereof; (ii)
[0022} ypil£thle taget tpwy bitrateiis smalkee theadion gqudl ¢ the xamolf @ first
quet i api ne and pharmaceutically active isoner(s) and
percéptlizl dotel Hit4ts fort disechanne] iof the phntlitp oY clemhitle and aestcodi ng,
for exanple, am sul pride, aripiprazole, asenapine,
perc&ftid ic&RYihtk ford JeBiiduhaNnel 6 B PRRAED 0N EhandibloZBMERES
chl or promazi ne, debenzapi ne, dival proex, dul oxeti ne,

trun&RAMRU S ORGy bD aLBRRA kH@kferent GRBRAIHNBNEscalaBRRLE oG H R ation
oxapl ne, nesoridazine, ol anzapine, paliperidone,
procgs% g’lﬁ%%{)"glte‘%}? Po%l%%@,zth@ﬁlsf ﬁ%g«%}g&allj b&ie 'bﬂﬁafte and the second

pi peridi’ne, e, prochl drperazine,
' [ L ti .e, | pirid l. ,
rr RSB0 5 WASRAG e b RRS s e
i PR e R Pk BRSSO BBy o

active isoner(s) and netabolite(s) thereof; (iv)
secopthRer6FRMRal core hipigdhn guiforent tancatgd hitratgy max pe pepemed to
azapi rones, benzodi azepi nes, barbiturates such as
diffesetit abanwelsnn thel soplable laudip tyasasios pravessieaedoreiba tqtal bitrate, and a
bromazepam brotizolam buspirone, clonazepam
ratiodletbweenahafisst pehépuad icadyitmate e the yenoad ppreptualicarcdpaate.
di phenhydram ne, estazolam fenobam flunitrazepam
[0022] ur daefafherfcatadpanif the tagapanl Divatess @zdleathan or equal to
mepr obamat e, m dazolam nitrazepam oxazepam

the BIAFARA st HHRERRA Tord 15E€At éﬁpﬂlmse&oh&?éﬁ:@ﬂ)tﬂil%ord BifRe Pt
temazepam triazol am ul dazepam zol azepam and

trun&HLH %aﬁt% ey { ﬁig}r:%ﬁm{ GBhhdl o Helph&alil QTEARLs N

nmet abol 1 te(’s of ; (v) anticonvul'sants i ncl udi ng,

for e 4 i.ne, val proate, |anotrogine,
a“”&%ﬁ%%é% iﬁagﬁgaégﬁggéﬁg%ts and pharmaceutically active

i soner(s) and netabolite(s) thereof; (vi) Al zheiner's

t her api es incIuding,Tfor %xanﬁk , donepezi |

nmemantine, tacrineBS; =BS" -————

P P’
BSI-+BS2



and equi val ents and pharmaceutically active isoner(s)
and netabolite(s) thereof; (vii) Parkinson's therapies
WO pwbrghispgy, for exanple, deprenyl, L-dopa, RegedP$G2008/000036
M rapex, MAOB inhibitors such as sel egi ne and
rasagiline, COM inhibitors such as Tasmar (tol capone),
A-2 inhibitors, dopam ne reuptake inhibitors, NVDA
and ég&ﬁg@&wf»&a%d thlr&etd J@ﬁﬁeﬁﬁe 2%k SondleARA aﬁhegﬁﬁmﬁy of 8nels

I nh tors of neurona ric oxide synthase and
. Lyal tically active isoner(s) and
m acﬁg}d %I‘ﬁgﬁe%eq&qj%@?go&%l?gl i) mygr ai ne therapi (es)
i ncludi ng, for exanple, alnotriptan, amantadi ne,
bronocriptine, butakbital, cabBg gollne
di chl or al phenazon&S,et+ &5 i ptgm—fpovatri ptan,
lisuride, naratriptan, pergﬁilﬂgszpranlpexole
rizatriptan, ropinirole, sumatriptan, zolmtriptan,
VWn%& 'triptan, and equi val ents and pharmaceutically
ive isoner(s) and netabolite(s) thereof; (ix)
jgtroke t herapi es including, for exanple, abciximab,
BS;adénovassthe fostt tnoehied ditrate akpigretlitoahe first channel of the plurahty of
desnnteplase repi notan, traxoprodil and equival ents
h ng pharmaceutical Iy active isomer(s) and
ChangEPabol i t e(s) thereof; (x) urinary incontinence
theraples i ncl udi ng, for exanpl e, daraf enaci n,
BS ¥ @nwey 8lcaarceripbilibitiiitdd, propi verine, robal zot an,
solifenacin, tolterodine, and eqU|vaIents and

pohar maceut caIIy active |soner(s ta
BSEy et the o) PAfLCRIBHcAchs bR fios e rtah QBnnelcrl g aralicy of
for exanple gabapentin, |idoderm pregablin and
char@@Mi val ents and pharmaceutically active isoner(s) and
netabol|te(s) thereof; (xii) nociceptive pain
p herapi es such as Ce|eCOXIb etoricoxib, lunmracoxib,
BSyy geradendhp secpnf aeicePd, cor Rilrae dordbe syognd phapnglof the plurlity of
napr oxen, paracetanol, and equi val ents and
chmﬂ@@rnaceut|cally active isoner(s) and netabolite(s)
thereof; (xiii) insomia therapies including, for
xanmpl e, allobarbital, alonimd, anobarbita
BST; denases thersevend punedse tiireta assignag i thesecond Icbaniel of the plurality
cl operi done, clorethate, dexclanol, ethchlorvynol,
ofdﬁ&ggEQate, gl ut et hi m de, halazepan1 hydr oxyzi ne,
nmec oqualone nmel at oni n, nephobarbital, nethaqual one,

[OOﬂ;’ d afllrt %Jﬁrtb bg! ﬁ&’?r%”% Biat ?1% q{)?{;%aerggﬁtso@s ’fmptﬁg E?sp éllﬁet?]&lgla«lnd the

opo an1de rc obar

secoffl s ALY PEFIog e s aan L) 4h oheheapel flydeymore

thereof; and (xiv) nood stabilizers including, for
thandyg W@wktarbanazepine di val proex, gabapentin,
| amotrigine, lithium ol anzapine, quetiapine,
[00243 pregosding i gnoder eabpdiment ibiadetermingg ﬂ&ﬁ thevansetiptal
and pharmaceutically active isoner(s) and
bitratetsagoaitértteqsthe sine o€ dfe. first perceptual core bitrate for the first channel of

the plurality of channels and the second perceptual core bitrate for the second channel of

the plurality of channels, different truncated bitrates may be assigned to different



In general, the adm ni stered anobunts of the conpound

of Formula | (or a salt thereof) and the other active
w@opouseg s) are sufficient so that, when conbPCESG2008/000036

they provide one or nore desired therapeutic effects.

Such amounts may typically b e determ ned by one

skilled in the art. For exanple, the anbunts may, in

charﬁl‘éﬁﬁn RsdcARERSudR ttuncatet drbddb¥a oh ald ﬁlglgpé%eg;hlal B&e bltrate

dosages descri bed above for the conpound of rmul a

the &eamg@é{tepmﬁ L&8h tra@@q Ak eaﬂmcgaasﬁtlbl atP t&'ah%nﬁ&cgﬁmquer

rang e ot ’pharmaceuti cal [y act

of MR D Jang addo Th@%%:n%gfﬁsmé‘t%*e f%@t&%ffanesmer& 1§er of the

are scrlb d her, . Various alternate
secohl SRBHEL Lappth SR L e e t%ﬂfatrttﬁ Sr@reqier thapthe sum

apparent to those skllled inthe art, [38] It will b e
of th?ﬁgétr&ef“c?éﬂlat ¢pae Ditvee e rsendpereepival pere Pitete, shasdifferent
thereof may exist in solvated (e.g., hydrated), as
trunqwi¢d bitrates nsylbe assgheflde differant clumnels én thescalatde mutio tuncation
that the present invention enconpasses all such
procsss baatcbah the fns petraptuploesebitratehibe alroué pewtptosiedre bitrate, and a
activity. List o f Abbreviations [39] AcOH acetic acid
ratid Bevedal thAfiekt esioptanstt 8ityd assighé®tolthddnbhhdentsint 26 Be first
ethyl acetate [42] Et20 diethyl ether [43] NWMR nucl ear
chard¥RDAHL the sdc8 /P BAe Ecrhddt bitHdR dssigh& o RS EEARREA! laySUfdhe
chromat ography [45] LCMS |iquird chronmat ography nass
Smxﬁggﬁ&ﬁ@petry [[44661] NNaaOOAAcc sodi um acetate [47]
NBS N-bronosucci ni mi de [48] Sat'd aq saturated aqueous

0oL LB LR 0) ppe e o
R

|ntrager|ton aII f[ CDS cel lular dielectric

bltragcblé]ey B atSHRY to the first channel in accordance with the following equation:
T _neP o (rel _peP _ neP BS| ~BS]
BS; =BS; +(BS -BS; —BSZ) P 7
BS; -BS;] +BS3 —-BS,

a second truncated bitrate may be assigned to the second channel in accordance with the

following equation:

| p
BS, —BS
BSE:BS§+(BST—BS%)—BS§)- 13 2 5
BS; -BSY +BS, - BST

wherein

BSir denotes the first truncated bitrate assigned to the first channel of the plurality of

channels;



EXAMPLES [57] The foll ow ng exanples are nerely
illTustrative of enbodi nents of the invention, and not

WO Rw096898 t 0 t he remai nder of this disclosure PEI/a63008/000036
way. [58] Exanmple 1. Synthesis of
(R -N*6*-et hyl -6, 7-di hydr o- 5Hi ndeno[ 5, 6-
d] t hi azol e-2, 6-di am ne. [59] The foll owi ng Schene A
7! lustrates a method used to synthesize (R)-N6*-

BS ‘edanptes gherargehipl 81t i ndeno[ 5, 6- d] t hi azol e- 2, 6- di ani ne

Schenme AThis synthesis was carried out as foll ows.

1{ t i . .

S\ eiei8! P st PUSHNES. G bitaie for, the S chsmnl of the plurality of
To a suspension of (S)-5-brono-indan-2-ylam ne

chanppl®) - (-) - 10- canphorsul fonate salt (109.6 g, 246.8
mmol , as prepared by the nethod given in Adv. Synth.

oS 8080 oM 50 8 TR b s o

foll owed by benzyl chloroformate (36.5 nL, 259 mmol)
changelspwi se over 5-10 min. This mxture was stirred for 2
h, at which time H2O (100 nL) was added. The phases
BS| Wi te§ &) Frat ?ﬁiﬁnﬁtrﬁﬂ&ep@f/ﬂé@ifﬁr etasast Whshed of the phivhlity of
Ha (~100 nmL), H20 (~100 nL) and sat'd agq NaHCO3 (-10&
chanik, H2O (-100 nmi) and sat'd agNaC (-100 ni), then
contentrated. The resultant yellow solid was

triturated wth Et20 (~50. ol l ecteq by vacuum .
BSy ptofesd wrond Rt} lﬂ&f@% Pem@ga)afez e(sscaftsl-%@ﬂ%&f? thgplurality of
resultant solid was air-dried to afford

chanhgls) - 5- br ono- i ndan-2-yl)-carbanic aci d benzyl ester
(82.6 g, 239 nmmol, 97%. 1H NVR (DMVSO-J6), d: 2.84 -

..70 2 .20 -..3. 04 4,32.-,4. 2

BS?_I ﬁ?r’lot%r%% se(l_cqui’ld %‘—‘B‘fatefl_ bi%a%? as’(s{%‘le(i @71’1’1? s?_cr'zo’nd Hlﬁnnelgof&gg plurality
7.28 (m 7H), 7.61 - 7.57 (m IH). [61] Step B

of clayin¢lbesi s of ((S)-5-brono-indan-2-yl)-ethyl-carbamc
acid benzyl ester. A solution of

[0026] S) -Ibistib BBUndéistamntodd Yhak tieabbadtquatcisdobde fiydt cB&inel and the
(86.1 g, 249 mmol) in dry DMF (300 nL) under N2 was

secofi@ Chfflel Ma@Be hl%_ﬁifféataf?bor(ﬂﬁ?y(iﬂ{ﬂe BIfality 6DcHEARLs Alchdle R

di spersion in mneral oil) was added in 5 g portions,

ﬂmnqagcpgﬁwgixture was allowed to stir for 30 min after
the last of the NaH had been added. Ethyl iodide (40.3

20, 4 , . I ed. i t ream.over
00291 | 2 adotrenfRBi b AR RIS oL A b Tl SRIMKE,
stirr.ed for h,. at i C int. it was agajn cooled i.n
trungiied Uiftet B n raings Mgl 83 Eburany Mot sl G T estigh
whi ¢ch caused gas evol utiaq The reaction m Xture was
procgfs (g dngtpunpiugs f5sigpies dufrenst Frpcatedditraies 1o cfﬁﬁfszrgﬂfe@we%ﬂs
_ times, with a total volunme of~1L). The conbi ned
in thg sepdaiile ayshe fuscajien pragasshed twi ce with H20 (~200 ni L
each), and ‘
[0028] )In one embodiment, the plurality of channels includes a mid channel and a

side channel of a mid/side stereo decoding process. A first truncated bitrate may be
assigned to the mid channel, and a second truncated bitrate, which is different from the

first truncated bitrate, may be assigned to the side channel. In another embodiment, the
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filtered through filter paper. The filtrate was
concentrated to a brown oil, which was purified by

W@ 00002688l chr omat ography (0 - 20% Et OAc/ hex aP@B$G2008/000036
afford ((S)-5-bronoi ndan- 2-yl)-ethyl-carbamc acid
benzyl ester (86.9 g, 232 mmol, 93% . 1H NMWR
(DMBO-J6), d: 1.05 (t, J =6.9 Hz, 3H), 3.14 - 2.94

plura(hgg ) éﬂ)anne'fs gﬂy grﬂvludl: a:Ief? leanE'@l' ana @nghﬂcﬂa}mel 'f’h@ﬂltﬁéﬁlm may be

sseaf éﬁ% enzmeaér%% v§ s%}ab%?m?a%% i lgna%’hfﬁf i

cid In a L thre -neck d

The bR a3 736 28 S o i R Aeied By A Sl 4 e

added tris(di benzylideneacetone)di palladium0) (1. 957
another esamplemp| ), 2-

dlcyclohexylphosphlno 2',4 ,6"-triisopropyl bi phenyl
(0029 p2gcprding ppngeaibpdimeat, itds delpranipeadses tawhethsr gi%etéotal

brown m xture. The resulting m xture was purged with
bitratgds fmallez Ghami or egnal to éfel sused adnsigreragptuplogore Bitraterfor T hiest

brown sol ution was allowed to cool to 600C. Sodi um
chanhelrdf teuglovalicieo f{chanekds and alsédondPermepiupl s biadtbefdr a second

foll owed by a N2-purged (20 m n) solution of
chanﬁﬁ%fﬂ%lnﬁ@n@ ofihamels. Yl ) - et hyl - carbam ¢ aci d benzyl

ester (32 g, 85.50 mmol) and redistilled benzophenone

[oosb]m nEIf {hla farBé Btal Qﬁ«a%ﬁs SRet tHah of Squs® REthE 88 frkir ough

' e-trpped needle. The tenperature increased by

perc%l:ﬁlgz% cox%rmtrétg o tiﬁrgygh% bR ilﬂélﬁ? of Iljg‘a%nglggﬁd a%éd%ﬁ&

cont al Se H t1on nse th toluene
{ t
T R A RS A RO e,

was stirred at 60-6 .t S n

wanRHER Gy B vyt Sitgent chafials B Setl i i Piceton
er of diatomaceous earth. The filter-cake was

proca%ss)r%@d o they tatel hiigate thefigbperesptuatpre fifFate, Bpd s seppnd

filtrate was evaporated. The product, [(S)-5-
percgitfes ehsechilyate dareae smbedimeni da angthgr embediment ¢ thsdarget total

acid benzylester, was used in the next step w thout
bitrafeuis stmellerpghan éri ezqaalj to the[ 881 of SheefirsCperSypinah egieditfte and the

((S)-5-am no-indan-2-yl)-ethyl-carbam c acid benzyl
secof$ p@teptual core bitrate, the different truncated bitrates may be assigned to

[ (S)-5-(benzhydrylidene-am no)-indan-2-yl]-ethyl-carba
diffefdrt chindls e A aable hudi6 frufeitibh prockieabain tht el Bi@ste, and a

di ssolved in nethanol (350 nL) in a 1 L round-bottoned

ratiofﬂ e%é%n tﬁyﬁfsf)%%{:@ﬂﬁﬂ %OIQMH?@ QAcpthb g&oﬁ@y%@eﬁ}ual 1*,81% bgéate

were ad

[oosﬁgsulﬁll %ﬁ#%%%ain%t V%e %a&ga &@91] 1ratk gmlrgmgﬁg %} 9«51%1 o

er ni gh he susperisi on tere .
o A SN L AR
ot o R BT AT L

col um  chr omat ogr aphy (O- 30@6Etcmc/hexanes) to afford
accofdagye with thenellowenereapatan) - et hyl - car bami ¢ aci d benzyl
ester
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(24.95 g, 80.38 mmol, 94% as a golden-colored oil. 1H
NVR (DMSO-J6), d: 1.04 (t, J =7 Hz, 3H), 2.79 - 2.93
W@ 009494898 3. 21 (g, J = 7 Hz, 2H), 4.66 (p, J =PEI/E&E2008/000036
IH), 4.79 (s, br, 2H), 5.09 (s, 2H), 6.36 (dd, J = 2,
8 Hz, IH), 6.42 (s, IH), 6.83 (d, J =8 Hz, IH, 7.29
- 7.38 (m 5H). [64] Steps E and F. Synthesis of
((R) - 2- benzoyl am no- 6, 7-di hydro-£5H| ndeno|
5, 6-d] t hi azol - 6-yl et hél scar B%ic acid benzyl
ester.HBr. In a 2 nﬁlpﬁ_f“'ﬁask was charged a
sol ution of ((S)-5- am no- |n@§m*2 §Q) et hyl car bam c
acid benzyl ester (36.26 g, 116.82 mol) in CH2Cl 2

and & 3Q@nitincAedBltrbkliPiks ecbf%rhzs%%nd' hahdt] 8EHR 'M\Ir@ht@rjeg c%nels
g, 120.33 mml) in Cl2 (100 nm) was addéd and t

o FH% eased from 170C to 320C. The

maércglecﬁ %&ﬁ I ght @‘&fﬁgv\/ﬂ rIllsol ution was stirred for 1.5
h. The conpletion of the reactign was confirnmed by TLC
(silica geleluted wiqh 2300 Et / hexanes). A solution
of NBS (21.42 g, . 3B pi a2 (700 niL) was
added over 10 min. The t enpB¥at-dS i ncreased from 19
OCto 25 0C. The stirring was continued for an
eagkﬂiti onal 30 m n. CH3CN (500 nL) was added, and the
solution was evaporated to about 400 nL. CH3CN (400

was added. The solid was filtered, washed with

BS1 ity @e0in_fryncated bitate ssigireidetd thefirdt chanrgsdlof ¢t plurality of

dri pped. The wet solid was dissolved in CH2CO 2 (600

channﬂéf CH3CN (500 nlL) was added, and the resulting
§61°uti on was evaporated to about 400 ni. CH3CN (200

nm.) was again added and the solid was filtered, washed

BS%&H@te@ltEﬁél’éeﬂ@ﬁhllhih)a,te and dried under vacuumto give
((R) 2- benzoyl am no-6, 7- d| hydro 5H i ndeno[5 6-d] t hi azo

BSI6§eI§é nCl P %ghg)a%g}gg cqre atFS‘, S(qu%lﬁl fgr fe:laangi é\l% glurahty of

(DMBO-J6), d: 1.08 (t, J = 7 Hz, 3H), 3.11 - 3.23 (m
chafdls; 3.28 (g, J = 7 Hz, 2H), 4.78 (p, J = 8 Hz, IH),
11 (s, 2H), 7.27 - 7.40 (m 5H), 7.56 (t, J = 7.75

BSIi‘_'él:encﬁ;g t:he gec%éd Epglz‘ceétll_ll)gl’ @Zé_]gi?rat(e%é{ t‘-ljag s%c;’ng g];atl_llzniel_éf%p;draslilty of
[65] Step G Synthesis of

charh{'efsER) - 6- et hyl am no- 6, 7- di hydr o- 5H i ndeno [5, 6-
d] t hi azol - 2-yl ) - benzam de. 2HBr. A | L round- bottomsd
fl ask was charged hydrobrom c acid (33%.in AcCH
BSridenetpithe sedosd Buagardshifrai esyimied o the sexomd channehof ')he pim@hty
m xture was stirred and ((R)-2-

of ch&emgry! am no- 6, 7- di hydr o- 5H-i ndeno[ 5, 6-d] t hi azol - 6-yl)
-ethyl -carbam c acid benzyl ester.HBr (34.5 g, 62.45

{ooﬁti”" )1t b%%%ﬁ toEH ﬂ}a'& ﬁq%%'bwé‘%ﬁﬁt&*&ﬁ?&sﬂag ﬁrs%ﬁ%xﬁl‘ei z{r{decﬂe

room era ure eaction mX

e R 56 8 000 LA o

(250 ) and dried. 31.07
than two channels

[0033] According to another embodiment, if it is determined that the target total

bitrate is greater than the sum of the first perceptual core bitrate for the first channel of

12



g (62.23 mmol, 99.6% of

N-((R)-6-ethyl am no-6, 7-di hydr o- 5H i ndeno[ 5, 6-d] t hi azo
WO 209/0948%8 benzam de. 2HBr was obt ai ned as an of PETBG2088/000036

solid. 1H NWVR (DMSO-J6), d: 1.24 (t, J = 7.25 Hz, 3H),

3.05 - 3.10 (m 2H), 3.14 - 3.20 (m 2H), 3.39 - 3.45

(m 2H), 4.10 (p, J =6.75 Hz, IH), 7.57 (t, J =7.75

the p?'graht?@f chim@ﬁ a(lg the]sec:bnzl p%réé'étlzuaf ddke blzra@efoﬁ §1e s!eé?pnd cﬁz&)ﬁﬁl of

ooy ML 8 B 05805 B

chanp%lggllkﬁ\fégaqétﬁs P‘écgla %Wlﬁ%lon process'%ased‘ on ‘316 I}gst perc;e:p{aE fjcore bitrate,

(R -6-ethyl a n06 ydr o- 5Hi ndeno
the ssccelddqe{q%lsﬂqorez BQHSZ aﬂhaa@e@mplwaﬁp%% enlgncepgent layer
mmol ) and 48% hydrobrom c acid (500 niL) to give a

of the disyichaningh and p eeqopd erhapgeent bijrage fpaan Wé@nw@ Iayer piithe
and becane a clear solution after 1.5 h. The

second pipngell bnanother abedizeni, dithevrsget tntdlibitnatel istgreater than the sum
di sappearance of starting material as nonitored by

of thk @S pafckptialteolne biahteranl thesecdiflgpenepatal teas biteres theadifforedt
under reduced pressure. The residue was stirred in

trundak&@Bitrited mby bé Qdsighdd B8 Aiffefent ElRbaels inthe sosteblesliddé triincation
fresh CH CN (250 nlL). The product was dried under

%k@m&xpthgws% eftufl ofDidie M®ocond 1 bitrate, and
pmc}(ﬁ N*6* - et hyl p6 7&& hcydr(; 53| ndeer?g Bepthal core bitrate, and a

ratlo%f]@n?%t %}%g:@éi%c CrQﬂt ﬁmaﬂaea Eﬁ%d tgﬁl%%bg%éeﬂ’&?}% fa?exgcfi"g%éjf_irst
chanﬂﬁg) and&g%%ec}é%d e ance.;neﬂg bl%rla%an%igge?go (I;I;’e’ e%%l'a_ﬂc’e%f?iélfg{pso’f the

8. 74 (s, br, 3H, 8.92 (s br, 2H) [67] Step I.
S“Oég%ﬁ'i‘ﬂ’é*g s of (R) N*6* et hyI 7 di hydr o- 5H- i ndeno[ 5, 6-
d] t hi azol e- 2, 6- di_ am roound- bot t onped fl ask
[0034hs dpadsrthe nxboshma’eméf wwarsetiota# tﬁgra%s gretPhan fies v of
d]thlazole26d|amne 2HBr , 137.12 nnol) in
the flstper@DOIahtgre birais and the pecghd pe;r@nt%%ﬁgrmbmtw firgpfguncated
solution was filtered through a 1.0 mm GW- 150
bitragymiay e adsigneé ro the figst khampeNa@erqrdate with t8e folloe/imgesuption:
was added over 10 min. The precipitated solid was
filtered and washed with H O ( 600\;\%% Pl the pH of
the wasdl ngz g d 6r&P T alid rTled under
vacuum tlo g?%eggg% gB 1.130]?% 'ﬁ’@'—LBgB@B% BSP
(R -N*6*-ethyl -6, 7-
di hydr o- 5H i ndeno[ 5, 6-d] t hi azol e- 2, 6-di am ne as an
a seqfnl-titicsted bistataimay be bR eDIVB e 8y ondochatned 2n g¢cordpnee With the
Hz, 3H), 2.58 - 2.67 (m 4H), 3.05 (dt, J = 6.5, 15.5
folldwing 2dation. 51 (p, J =7 Hz, IH), 7.14 (s, IH), 7.21
(s, 2H), 7.40 (s, IH.[68] Exanple 2. Scal e-up of

(R) - N*6*-et hyI 6, 7-di hydro 5H i nden%}S2
’Rgﬁztl on_Schemne

2] f/vglsa]igle: B’f?gpro F%?;jtﬁ@ fggﬂﬂgge Sé:@éd up

wherein
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reaction was carried out simlarly to the manner in
whi ch Reaction Schenme A was carried out above except

w0 a00982@be and the follow ng differences: [70]PCHSGL®8/000036
scal ed up version of the nethod in Step A the sol vent
was changed from CH2Cl 2 to acetonitrile. Doing so
al | owed product isolation by addition of water and
,ﬁubsequent filtration of the product. The scal ed up
Simderies erfasi trancriedrhitrie apsgneddp thx firs chpyrs] mérhmp}um of
the | ack of hal ogenated solvents. [71] In the scal ed

chm%glnethod it was determ ned that it was not necessary

to distill the benzophenone inmine in Step C. Thus, the
.fIStI||atI0n was om tted wi thout conprom sing imne

BS f danotesitlortarge7®lal bitraB; eps E and F in the scal ed up
nmet hod, the crude hydrolysis product was di ssolved in

Rqlu er th uc

s AR ora bels i R plimed o BY sl PR thepgpusality of
silica gel chronatography (first EtOAc (1-3%/

chartnelsyene, and then Et QAc (5-25%/hexane). [73] In the
scal ed up nethod, purification of Step G was achi eved

TR RS LR N NE -

suspensi on was refluxed for 2 h and 3 L of solvent was
charinel¥pved by distillation over 2 h. The distillate was
cool ed overnight. The solid was coll ected by
BSlf Jiénto[e%té %sta{;@ngr blﬁqte Jﬂa@ldQ& 6 Wok dh& tgdma plura}tty of
second tinme to conplete the purification of the f
hxgﬁ duct. [74] In the neutralization step (Step 1) of
>scal ed up nmethod, the di-HBr salt (756.6 g) was
di ssolved in 10 L of distilled water and filtered )
BSx Hensiigre sicand reréalokigate prerdedrior thesssrend Sanprlfdbgiplyrality of
dropwi se over 2 h to 5 L of IN KOH solution and
chamgiklst red an additional 2 h. Solid was collected by
filtration and washed 4 tines wth distilled water,
the vacuymdried .to afford the desired p ct_ at
BS ﬂﬁ‘i‘ g fecgp fpnesse et pssEEpsti e secopg chpeho %ﬁ%a&}uahw
procedures [76] Affinity (Ki) to the D2 receptor was
of ch@aslyr ed with an [3H] -racl opride binding assay. D2
antagoni sm (1 C50) was neasured with a GIPgS assay. The

[0035] P9I St 58 ¥ unfQ¥BNYRIod thR kot OefBlitst foPfHRMrstthRinel and the
ari pi prazole in our hands and others (Jordon S, et.

secogh F:?angpﬁgii PQnBﬁlﬂeﬁ gg&tr&ﬂ‘rﬁlgq{ t%rls ? urélgc %f §ﬁa§mgik %&'1&% more

erential or contrasti acte I'stics
e, and cell -based assays of dopam ne EQ recept or
ﬂwnq%oc %ﬂﬁg, Pr og hburopsychopharnacolBioI Psychi atry,

(2) 348 .56 (Nhr 30, 2 EpubQCct ober 27, 200
[003% AFSFIPE IR 2 PRPdments g § WGPy atg@ﬁﬁted
to |dent|fy D2 partial agonists. Assays neasuring
basedgndheiesnieaed Bupsafes\hilrates such|thatgi pgwalrlzrrig‘fwrscaew latgaeefmwfd on
and extracel lul ar inpedance across a cell layer, tend
differentisbannsise sensitive to detect

[0037] Another embodiment of the invention relates to a method of decoding a

bitstream in a scalable audio decoding process. In one embodiment, a bitrate assignment
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agonismto provide reliable agonismof D2 partia
agoni sts. Changes in extracel lul ar inpedance across a
W@ e00v/0v@yer can be neasured by a cellul ar di el BCT/8G208/000036
spectroscopy (CDS) with a Cell Key instrunment. W
observed that data of D2 agonists fromthe CDS assay
correlated well with those fromthe cAMP assay, with

infohfstn &y t deCived fAbHE andth3 2/ Us£G aabE %ﬁﬁ% @nbdtRr. The

agoni st "activity of partia agoni st s. e nmaxi mum

b1tra§"fg$s@fgfiﬂ?o§{ gﬁ&&aﬁﬁﬁ’é}m@@% eg Eﬂ ¥ cgdécﬂgts%a(m n anodrher

opam ne OMAng I SCUSSI On prov
d f .th d .
RSN R S e

t he d e D2s recgeptor sed in the
to thg dipRiCHEIE g“rfbf”‘hf‘a‘i’lﬁfrﬁ?rﬁé‘a e foqlghy gudiq snading precere dBasd
suppl emented with 2 mM L- Iutan1ne 10% FBS, and 500
on thgfeedived Rjfraismpesignman lrrﬁel@aﬁtp@,rthgbﬁmeﬁ@l indecpdeq pthe Ferdable
ability of test conpounds to displace 3Hracl opride at
audip ldecdd g precespt or was det er mi ned on nenbranes from
D2s-transfected CHO cells (Bnmax 13 pnol/ng protein).
[0038h aslaayothseanbodimentoihe Bit6e avsighmehtasforinbii@r inlidates the
plate to retain radioligand bound by the receptor.

diffdredt ufede Bhitrates d@tdffefemetatidlsisd@RRMREte TR Bidolbdbits@Ram.
pl ate counter followi ng the addition of a |iquid

Bas&Pd%é blted ad@nRefiniehhtionCRERABALA b?t‘é@ea‘fﬁ/ aniatiehrfnef

their potency u3|ng conpetition curve anal ysis,
Ll
R b S T n B R g B SRR Coldtl ndi
decd ubstantlally as described by Lazareno. (Lazareno, S.,
?ﬁ ‘asur enment of agoni st-stinul ated [358] GIPyS

ndi to ce anes. .Methods in Ml e
[003@ @@\eﬁ%bocg@intﬁ ggs[he nAﬁP‘ré(gtbp]rpgx?le 3R tep(iﬂdf:g/fo&scalable audio
npounds was determ ned by the ablllty of test

Oé’awpéﬁwagut@bree%%kms@s@@h@@%&bhﬁuéwefawf ing, aspmpyter program
bi nding to cell nenbranes from D2s stably-transfected
elenepios s¢dlable qudic enpoding, a srolablecqudia encedsr, a/evncatns e scilglkle
to agoni st activity. Consequently, another, nore

audie @mstdtioneg camgmiter rqadableasedige dorf @ﬁifpbléjehdioltamcdioml, e computer
spectroscopy (CDS) was used to neasure the agoni st

progaath ielendeyit ol s@ddilé aldidfuagton, Stiachvvilhbedesetibdddy more detail in
instrument. A Cell Key instrunment neasures changes in

the@%ﬁ@ﬁﬁggbuiar |npedance across a cell layer. In this
assay, an increase in inpedance (positive dZi ec val ue)

[004f01)r tlfltﬁ 1'sB&FPA ﬁf)wblﬂﬁq %Eﬁénﬂ?bﬁq%@ h$h ﬁfr&lﬁﬂ)f channels in a
Conpounds were evaluated for tTheir pot ncy and

scalfi | %ilﬁﬁ(? Xllldoﬁ mg Lﬂ};o:’éegs Qc%gfd]@ég% all %@%&dﬁ&%ﬁ? of thE Mﬁg LUrve

anal ysi s, curve tOp
[004\i?| UeRt 10?p S&{"eren% 'btt%te(s) aret asselglcl:eed tolglt?erent channels of a signal. For

example, different bitrates may be assigned to mid and side channels of an audio signal.

At 103, the signal is scalable encoded based on the different bitrates assigned to different
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response elicited by the conpounds was determ ned by

testing themon cells which have been prei ncubated
wWaaob/od68p8V r acl opride, a silent D2-specific aneEp62098/000036

that will block the downstream effects nedi ated by the

D2 receptor and is identical to buffer baseline when

tested alone in the assay. The protocol is generally

cha.ngﬁ§ Cfﬂ &ﬁqexbﬂ})f)eﬁ@ hid cMinel Shy B ass1g§¥dihié?é lblﬁﬁte@ fuch that the
| ul ar ectrlc Spectroscopy, a \Wol e-Ce

““dé%?:ﬁ‘lé“f P g %@?%ogégéy%%*g@f‘“ﬁ?;)y gnlg b
77108705710
0047 e P Aovidpd o bgnind R AT P in o
f th d of ,
ol STRHAES R AU Sl e

enanti oner (C s well as other structural ana

[0043he rAet@@ﬂt@t-akaee gﬂ%%for fitferegtiehangels gha sigplec g feﬁé&ﬁrent
values + SD). Table 1 In Vitro Assay Resul t SNA*:

changels p§ eachdranteenfas gugio Slashbis detremanedaPifferenthiiratss &ﬁ@ﬁ»lgned
[82] In addition, work was done with the CDS assay to

to differenheitanadlebashdibn thedib apavaliealforadjfaieatnelaxilbat 203. For
the conpound of Fornmula | is specifically bl ocked by

exaniple, Aff@gRIViSited ALY BPAdsitaed temidnsdrsidel chgndels sregli sativdignal.
response of the conpound of Fornula I . [83] Exanple

The rﬁtra{e,@ YR 23S SR HRXGIETH 1B RitR ofbRSPlarR RGRE 68 he diffifdnt
ditional studies in vivo supported the

charﬁ@lg\ﬁ?ox‘fg e?x?ﬁb%ﬁﬁgnt' zﬁld\ﬁl l9e a%g & sédj&gﬁrétrbﬁ}goitrﬁéﬁmum bit-

compound for use as a ant 1 psychoti c and

plané::i Ivglfleesrigp {hle%gf‘fergnt c?'xaltn Psrﬂ'llahgihé ngbﬂ-%%ﬁ%h ?rpg{”uﬁ'glgpe ent,

tura ar cormpoun |n uce
erloconntor activi VA i tuated rat
the JF L R AT R %?ﬁghﬁfl %8% E@V&ﬁ%@ee%?%mugﬂﬁtgﬁam
par adi gm t hat__i ncl uded a habi.t phase fo] | owed by
valu§s eFBRel fo4s gifterspt qhangelr.gThs 5 H% iRieE SrRdE g e
allowed to acclimatize to the testing roomfor 1 hour
diffegent bitentasapsignefas gitesend shanpreli @b 403 nfies eaenplgi thg mid channel
chanbers. Thirty mnutes after LMA neasurenents began,
may & iasagrsdwe themprrei bitkdtgs suehthab the msidisbennghéasa & gneadaslewith higher
wWith vehicle or test drug at different doses
accufaeypl / kg), and returned to the chanbers. After 30
m nutes, animals were again renoved and dosed with
[0044Ehi AH16SOBA ndBBRESW M Erusfurclofa¥ckigbledos)ess Aldi®Encoder 300,
returning animals to the activity chanbers, LMA was

350 ﬁéc%&ﬁﬁgeﬂ) JaPlbuSOnbdmERS of tHelBRAfibH0! (0. 1 no/kg
di ssolved in H2O was subcutaneously admi nistered 15

[004%” “tI‘?g H'6E 8{3&39’:}%@&%&%@&% eﬂ ih fid %&Lm ﬁi ﬁe Wad

tota I stance travel e ter

w1reg(fog1c ascto¥1 lllecl)”na %Ecroc%ntroller Or a miCroprocessor (mcludmg e.g. a complex

instruction set computer (CISC) processor or a reduced instruction set computer (RISC)

processor).
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ANOVA and Tukey's post hoc anal ysis where appropri ate.

Al'l values are expressed as Mean and SD. [ 86]
wao\Raonfgesehot i cs | ead to reversal of LMA. The cRepsGIds/000036
of Formula I was found to be active (MED 3 mvol /kg) in

this assay, as was C3 (MED 10 mol / kg), further
supporting the observed in vitro D2 antagoni sm and use

[004§f an, & PRYGE QJa'?a%ie 1’8&@#&%@%@%%@&&?%&&3&2&1&& fi6@kin

t he conpound of Fornu compoun

o GBS YPA BSPARE B b e B ¥

. I ong: Evans rats were trained to traverse t he

signgjp JGe DB R Prm A DY LA NaeY Bl D0 TGRIEG SR gone
presentation of an uditorxgﬁnd visgg% stimulus in .

transiprae (ItNAD & & far eramy rl;heci’ﬂlc eg S P9 meludggakencgding gireip 93
of the cage. Daily sessions consisted of up to 80

configuresd to enpgdeghotrinsivased sighalde &m aperadtysT hitsiesps. Hg exdranle,
opportunity to escape the shock by traversing to the

the epppdisg tiecwsi B miy hdepaagpiual Drssy) wasdmgrinaiis bea ecre{ayiea
S.C. or. p.o. route) 60 mn prior to testing and the

encod@feCeittirg@hioh nialyiggh&ate tharvirs aysisichrena omstiditihetthamthimum
escaped was recorded. Figures 3a, 3b, 3c, and 3d show

rate/§@d1Ry LR of AR sSeRREUNE. Of ofcxBIbR, the HEOSTRRS @bdutSB03 is a
compound C3, and two known antipsychotics. [88] The

MPEAR 288YdVadcBRRid doWfhgh GnBLd. PSychotics (D2 _
antagonists). The conpound of Formula | was effective

[004§ﬂot Mg &Y é&%&%‘r%bitﬁg%lﬁe? "i@de@ del/sta@Sn 5i8di:BYs

ck avoi dance) "'w or 1 npal r nent S neasur ed

con Rl i AR B BB A Rur 6000 B, £
e BB o L b L BBk il
conp

i nmpari ng the D2 sel ective conmpounds of Formula | and

signggs enqeded toshave snid gpdieide chaaelst he partial D2 agoni sm of
Formula | mtigated notor inpairnment. Aripiprazole

[0048] so Axkirbi meppimHeitviti3PEFas inaduded tomssforthiaR errpr Bagppipg process
its non-D2 pharmacol ogi cal activities. Catal epsy assay

bascld@@]thChid-sidalercoded gigual afp thegoe-Bywd tetptrean.s The mictomedn
(via Lp., p.o. or s.c. route) with a test conmpound at

whigl 8 be0aRO0BEd iatd the Sncding cwetiit 60Ris thed retfo@ed fismtthy e
control, one group of mce is always dosed with 2

tran$YB{kEll Rfnal 3LRPRI iHah efrofsigi. 60 M n. and 4 hr. after
dosi ng, the experinenter gently places both forepaws

[004?1 eapfl. ﬁg@(_)%od%l i18hads ahﬁ{-plgﬁe ealt?%g%ré‘?ﬁ%@j JonfiBted to

fixed rizontally 5 cm above t _ oor. The
bit- g SRR th%: hﬂf@r § éx{ll ﬁ:i?s%éfi’ 0 el i Ehe R ?&hneﬁnc&hﬁ}?&ﬁ?e tlayer
naintarns the inrtial Torepaw bar posrtion IS recorde
bitst%%?é m@gla% gxff)pfig&/gﬁ'gﬁy 5‘690}1]1%}7 Pnfc{udg ka)lrsl %gs\llgr}nl'le%tc] c11'r<|:ur1r1Fe 'S

configured to assign the different bitrates to different channels of a plurality of channels

in the bit-plane coding process. For example, the different bitrates may be assigned
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expressed as neans (in sec) for each dose group. [90]
EPS is a common side effect, believed to be

w2e0se0kisas ed, for sonme marketed anti psychoti csPCT/SG2008/000036
Catalepsy is a condition characterized by mnuscul ar
rigidity, as well as fixity of posture and is used as
an ani mal nodel to predict akinesia and rigidity

t

base@% %%Sb;té tA\Ei fglrr: (tﬁg‘a%ﬁ{l g}gﬁﬁél? %L gx }:ﬁﬁfn%{c? g ]pmlt:z%mments

b inC|dence in patients, induced catalepsy in rats and

aOV§i ce. The conpound of Formula | does not show

catal epsy in rats or mce

1005 g e BisrHaSR R aCPa s et Eby i Opg thaersfaver
CAR assays. C3 exhi bi t ed catalepsy when it was

bitsteeam %ﬂéhee@@an@meselawdilisw@am,ﬁ sFERegenerting theyealable encoded
results suggest that partial D2 agoni sm of Formula |

bhﬁnﬁn@g@k@és@gmdbgﬁéwvwmmich, in turn, suggests EPS as
well. Figs. 4a and 4b show results of the nouse

[0058 Rt allepsiytiasistayt. thdolva ehdodingssayit PO pf the SdiSsowede 00 is
above, hyperprolactinema is a side effect that can be

usedab gericrad tifetlokWyeithiRateand 5 thé trnsieimddZuaidt sigabinsdcSordance
I'n contrast, administration of D2 agonists to human

w1th§h@d:1ﬁi‘}6<§rnéx9c$}f|tﬁeﬁniréhtlbﬁr ge reductions in prolactin
l'evel s in blood (hypoprol actinenmia). Potent D2

[oosé‘rt agap! $&Sho &#&{{bxﬁéoré sSRBid 1@9&3& 26@B gh&ﬂfér 86y é’ccbﬁﬁ&%
el evati on o prolactin in ent and man.

nnmﬁopamless Jot ent antagonists such as

?Ventl
Ine or apine results in small, transient

1003 g S5 i BT T

partial agonist aripip |.eads o a small | ncrease
trangformp ppgliypignal &g fogmy arffat“ﬂénfl%i‘i sigal- %fialinﬁmd@eﬁ RSPt

man. Due to the apparent |ack of correlation bet ween

351 piag be an interer madiied dissegie CosiprivansEas(aPER), doreexample.

‘ l[iterature, the inventors are not convinced that the

[0054ht pFhl & éncode $40 furthepimcluded 3 myid/side endodingofircpiids3
effect in humans. Neverthel ess, the assay was run to

configsebid ehbwleahd eatsfdroedrsilgaal ito forch # widside eecodedpiguaid Foon
prolactin levels in rat.[92] Ml e Sprague Daw ey rats

exarMyle Gf SlRRHifoARQLS 4l BEHTEM bed £ Flﬁ:d:hﬁ\ihﬁehs, weheR ked AphttoBsinel
conmpounds. Trunk bl ood was col |l ected one-hour post

1nf0%%n@@&c@ﬁ&§t@%e@d’rﬁé Had 8 e Aankel intormAsRay to

determ ne prolactin levels. [93] In our tests, al

[005%? ol ON %ﬂ%l{n%%h 1K%arc§ﬁt%§5 fd 18@1ﬂhe<1etfofb§f:¢m§né)éhcf)aé thR A3 MRie

act 1 eve S eridone was

enco#,r% Isyggal% bs Y gtgrent 1&%&3 eyc%t cﬂe’ﬁgz i‘s gr‘t])%—pQZne encoding

Se O i‘ISpei‘I

ad i strati,on produced reliable ac
cirehip R m&f%‘e PSR cagﬁ,-%ilfs LR B e Bpes o
across experinments. A NOEL of 2.2 mmol/kg was
differentepamnslsl povurality of phamnels & thF(’?iftrﬁJi*iﬂii’ qodﬁ’s%cpraceﬁ@éior&ﬁa@ﬂ%
mol / kg. C3 had aNOEL of 10 mmol / kg under the
the &gt bibates uiay bh ességned based on the bit-plane values assigned to different

anot@e%%%ﬁ)oﬂ

18



experinments. [94] Exanple 5. Determ nation of the

absol ute configuration of conpound of Fornula I. [95]
wWae009/09:09! e of PCT/SG2008/000036

(R -N*6*-et hyl -6, 7-di hydr o-5H i ndeno[ 5, 6-d] t hi azol e- 2,

6- diamne (ca 100 ngs) was added a small vol une of

nmet hanol . The vol une was just enough to dissolve the

I f t . -

cha@%'f%’kie)iyﬁpn R Ehon E IR, Nl IR IR e!}]1¥+<lied sigalis

er was a IS solution was
d d t WI Thi f d
SRR SR e

ray Si s | or] ess needle crystals were . )

1003531 2 FamnetcPre S endider 150 menbe eyt LrorPrerRite! pdprpation
col |l ected on the OXFORD Xcal i bur3 diffractoneter at

of thepdio-pgal ot Hsedde deteyming the differentiBigetas fosdiffrrentchanpgls in
solved and refined with the SHELXTL software package.

the tikplage cedingprisesan in Tables 2 and 3 bel ow. Table 2
Crystal data and structure refinenment for conpound of

[0057r muTlee thdviESAHEOBL A\ ddienvd SCEmaF-alBd BévATEstructure of the SLS encoder
DI STRI BUTI ON TRUNCATI ON FOR SCALABLE AUDI O CODI NG

300hif BIG. 2, Whtven tie®ncddiDdi}cuftBDedi amspled.of the invention
relate generally to scal abl e audi o codi ng.

[0058P€Ci The Alsighim e RTBTAKFER birAEs th RASFFdBHQR b 15%@1&1@&5@ of
bitrate dlstrlbutlon and/or bitrate truncation

FIchlr"Lu?tpi Eniidho SE@ (ﬂg en(r%ﬂglk&f 1%“? 14 g%@%%l (ﬂl{“?n(;rg géﬂaﬁ‘ with
vari ous scenario o appl i cations, e au
temis highly favorable whi ch is capable of
mﬁwé@%ﬁ%ﬁﬁgﬁa hi erarchi cal bitstream whose bitrates can

ol A A e

rOV|des a gradual_refinenent, frontperceptua
for %& T ong Chanweh (Rorieah sealgdacionhand (bl ﬂwnw@um bit-plane
i;&;e tual audio coding (e.g., advanced audi o codi ng,
levehicthe biglanp ilqvst ofdhermapimum amplitide spegtrireosfficians
original signal. The original signal is transfornmed by
[0060d | NFegarinpm of fidédedicnal d&ttevaosixe{, rans,xor ) each element
(Int MDCT), and the resultant |IntMDCT spectral data is
.cofled rs, including a core
Yo lvp Gﬁ%%%%@eg?e%%%%ﬁ}%%ﬁ% a{ng%a?an AAC conpl i ant
bit-streamat a pre-defined bitrate which constitutes
t he nininuntrate/quality of the | ossl ess bitstream
and a | ossl ess enhanc Fi t makes use of
0

bi t - pl ane codi ng n@fh e fine grain scal able
to | ossl ess portion of the )ssl ess bitstream [ 0004]
In the MPEG 4 SLS encoder, the bitrate for different

hanpel s. of the audio
thatcl;nc udes a sign symbol

and the bit-plane symbols b, € {0, 1}. The bit-plane symbols usually starts from a

maximum bit-plane M, that satisfies
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signal is equally distributed for |ossy coding. For
exanple, the bitrate assigned to each franme, Brlf |, is
w@a00ed@ped as _ Br x-N tlf wherein Br is the POI/86:2008/000036
bitrate (kbps), NslIf is the sanple nunber/frame and S
is the sanpling rate. If there are two channels, Brlf
is evenly distributed to the two channels as Bl =B2 -
1 2 2 [0005] For exanple, if the nmid/side joint stereo
coding (MS stereo,godin ﬂ 3 M,11zed, the bitrates
assigned to the n1% cha I the side channel are
i dentical according to the equation above. The md
channel represents the Average of Left and Ri ght
[006ahanriebitddire, coding, thhénpsit dea ebaomie lfirst epanase it sigh end bit-
D fference between Left and Ri ght channel data hi

plan@ B@hbels, wexalITten MISBtd LSB! TROshlbet 5@1@%?@ il exitrap ¥
the | eft channel and the right channe

coddiviiEtd Froberly LeiEna® sthitesl hoid "k thl@ tﬂ‘:coﬁ@ld e dHd ﬂ&\p ANRelrsed

according to the above equation. "The | ossl ess

B L AERILY %MgzszﬁaH@@ﬁéga"f»art%gcg%a@&gﬁ%@nu%@g@g}a
ssl ess ggtst eam

Vect%fs FJQ? G il re%&%%? iR IR pleBp ot gFa sty
? truncat h fr& based on the targpé
tmn%ﬁt%drfat Qwerggfes &’ Ca‘E pdggso g‘ﬁ‘?aﬂ coagre Lpeeagrysipr Rk am

| engths for the flrst and second channels are
compryss @awigt igtplige ymbpls BBus, bif-plape sedipg prpvidep a comyegisnt way to
bitstreamlength is denoted as BSt . hi a standard
implement an gnahedded codh avithysgansatielly tsifinedistep size.e al | ocated as
BSBSi =BS2 =mn!min(BSi ,BS 2 ),[0007] MS
[0062] er dio coedinhgdicent, He hisses fon dif&sem chamiicls usedlinrthe bis-plane
wel | as | ossless audio coding, for exanple, in MPEG 4
codiAg ftovess Gadyetal Asibasisdiasibutedtised of BheSYverdgs vamss oLhs Bfiximum
there is conmparatively little difference between the

bit-paRE OVEBRY forfedh dHABndI efThe anfladed MIBP valRTBLL2h chiiREE®S | N

sonme ot her cases, there is much difference between the

calcﬁ%ﬂ "Bag:ﬁto‘ﬁ thOMd Phlg Lfcﬁmtscﬁgﬂctﬁif gins chanR&l B-FIG, 4. For each

Accordi ngly, encoding the data into md and side
u tion where the md

ﬁam%ﬂ%ﬁ %g%rﬁgésjﬁ%u%c‘%]ayu&g ? ’fs eélraiecﬁl alt{ara% fgitl ‘gésl de channel. In

this case, evenly distributing bitrates between the

m d channel and the side chéﬁq@ﬂ};n the audio

encodi ng, or evenlyﬁém@@nfbﬁfﬁﬁ__fruncated bitrates

bet ween the nm d channel and e side channel, becones

inefficient. Summary of the QN@%mlon [ 0008] Vari ous

enbodi ments of the ingenti on pyovi de an efficient

met hod and devi ce

wherein M .., and M, ., are the average MBP values for the first and the second
channel of the frame, respectively. N is the number of total scalefactor bands (sfbs) in

the frame. M, and M, ,denote the MBP of the bit-planes for the sfb i in the first
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for bitrate assignnment in the scal abl e audi o encodi ng
process. [0009] An enbodi nent of the invention
WEe@oooses a net hod for assigning bitrates to aPCT/SG2008/000036
plurality of channels in a scal abl e audi o encodi ng
process. The nethod includes assigning different
bitrates to different channels in the scal able audio

chanf8%04 itﬁé%e@({)rf&c el,[rgéf)%glveﬁn OF G the FRRAb TR Ewéi’!iget Vifiies in the

I'nvention provides a nethod for assigning truncated

bi frates a pluralit f channels in a scal able
ﬁwtQHQ%SS??ﬂaggFF%ﬁFBf@g?§§aa%he net hod i ncl udes
assigning different truncated bitrates to different
channels in the scal abl e audi o truncati on process.
[0011] Cther enbodi ment! sefeit he invention provide an
encoder for scal abl e augi o enhcoding, a conputer
readabl e nedi um for scal abf’é audi o encoding, a
comput er progranel ement for scal abl e audi o encodi ng, a
cal.abl e audi o_encodey, truncatar for scal abl I 0.
and T hiEaie, SN G8H08 ERELAIP Ot ORI A T Bhowing
audi o truncation, and a conputer program el enent for
equagerd abl e audi o truncation. Brief Description of the
Drawi ngs [0012] In the drawi ngs, |ike reference
characters generally refeB.t,oct he sane parts
t hroughout the differeft™Views.> The draw ngs are not
necessarily to scale, enphasis instead generally being
pl aced upon illustrating th&, principles of the
invention. In the follo 2ﬁ@;§§scription, vari ous
enbodi nents of the invention are described with

referenc he follow drawi ngs, in which: FIG 1
“ma?ﬁbg%f5”%?%&@h§?¥e§¥e§%%¢%ﬁ7ng bitrates to a plurality
of channe]s in a scal abl.e audi,o encodjn rocess
0063k oerP‘HdL‘T FPONR CaBRT A POwEd AL TRy BIEIB ATe EpEnedso the
shows a flowhart of assigning bitrates to a plurality
changel wifnhighersaverage magiapup Pi-Dlavg valuehcodi ng process
accordi ng to another enbodi ment of the invention.
[006#] GS.In3pctherengRdisheny thibitrgtes ferdiffercat chanedansg ipthe bit-plane
| ossl ess audi o encoder 300, 350 according to the
codingrpodesyamtysheofssipirel/distibuted based bh Gie avesigo wsxithiem firitxilangm
bit-plane | evel val ues of each scal e-factor bands
valuésfob padh@hagnd, rvétiegein theaReraghmagieium bit@lans valwesoraach channel
flowchart of assigning different truncated bitrates to
is defrinfifRId8A CokiRRRRInDf BfeGRkibeNSf dpectiiin @5ETabiciR i edth stdle factor
i nvention. FIGS. 6A-6C show different truncated
pitrates assigned for different channels according to
t he enbodi nents of the invention. FIG 7 shows the

[006?5)r gn o:r o %ho rarfle %S?V%F%QWP @Qﬂesaarg E:%l_ﬂ?%g{eg rag ﬁogl\cAéBWsdi ng

ban

I'ment o e inventron. an SLS
decoder and a truncator accqrding to an enbodi nent of
t he - Do MW,
Average,] = ———_N_—— ’
D S
MAverage,Z = N
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invention. FIG 9 shows a flowchart of a scal able
audi o decodi ng process according to an enbodi nent of
wo b@ojoseset i on; FIGS. 10A and 10B show t he st rRCT/SGE08H00036
a scal abl e | ossl ess audi o decoder according to the
enbodi nents of the invention. Description [0013]
Various enbodi ments of the invention are based on the

finding tha he m d anne
wheigir Phrioms 859 dhreme 97 G Biteser AP albich dof Mg and the
cases. Therefore, the smaller channel can be
secoad chiamatk b thenitade desrectingly. eMes the nnabesof totw rsellyfactor bands
freeing up resources which can be enployed nore
(sfosS il isd @athe, Ywidh 7 RRnbtes BRMMuEkHRA R speditithl ddefAtients for the sfb i.
enbodi ment of the invention provides a nethod for
assigning bitrates to a plurality of channels in a
M, sall M%I .dermielihe MBEadithegbipplesesior therdb mdn edfinyhghannel and the
i ncl ude ‘assigni ng dlfferent bltrates to different
ne In the.s encadi n 0G
secof AR RSt G Sy el B Sioet o oBieS SR B g and the
include a m channel and a side channel of a
S“mggﬂmgmﬂer§ﬁ@F@B ®%¢®%€odi ng process. A first bitrate is
assigned to the md channel, and a second bitrate,
which is different fromthe first bitrate, is assigned
to the side channel. |WM§@Q her enbodi ment, the
plurality of channelé—ggy—rntlude a left channel and a
ri ght channel.[0016] AcCdret-hg to an enbodi nent of the
invention, the different bitrates are determ ned based
on psychoacoustic information. For exanple, the
and dief biemeendssightd ddresachrechalnel dethenmssigoed asedliog t¢ e following
rati o of psychoacoutic information in the different
eqwﬁﬁa@nels [0017] The different bitrates nmay be
assigned to different channels of each audio frame in
a bit-plane encoding process. <} n one enbodi nent, the
different bitrates areBass+§%ed to different channels
based on bit-plane val ues f'or1 di ff erent channels. In
another embodi ment, the different bitrates are
assigned to di ff erent ch@nﬂeLé-based on the ratio of
bit-plane val ues for differé&rdtl channels. [0018] In a
further enbodinent, the different bitrates are
vdwa@ngm@whﬁﬁﬁdﬂﬁﬁ@réﬁﬁmdhﬁﬁnels based on the ratio of
maxi mum bi t - pl ane val ues for the different channels.
[0066h arfrbimethe edvectinaivhs, it @odéddftbatendre bittatestaes assigoed to the
assigned to different channels based on the ratio of
charéEWRH Bighexdviethge badxinphra bi-plaleuatuctor all the
scal efactor bands (sfb) for different channel. For

[006%X aMDEI6s. 5tshewlh AibRERmM oftﬁ»sglgﬁhﬁ giffeadht Benased BiReds todifferent
di fferent channels based on the ratio of a first

charfhéfs" 1ﬁ'g§c abbi 7 fb'c@s@ %cé’cﬁ‘!hﬂ@ t @R eBbSBERACHFANER I Rion.

nHX|nun1 ane VA The fTrst average nmaxi num

[006@] t- p)\ft"gtﬁ %35 &I&ergrﬁxed \Qﬂ‘étﬁ'qu tﬁ%eta%% BiGte BS”is smaller than or

equal to the sum of a first perceptual core bitrate BS. * for a first channel and a second

perceptual core bitrate BS;’ for a second channel of a plurality of channels.
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value of a plurality of maxi mum bit-plane values for a
first channel of the plurality of channels, and the

WG 2®0M0h8a8/ er age maxi mum bit - pl ane val ue conpr i BEESG08/000036
average value of a plurality of maxi mum bit-plane
val ues for a second channel of the plurality of
channels. [0019] Based on the different bitrates

[oosgsal g@‘feg &ﬁel%gtf tgﬁ'fcﬁt@& bﬁ%&%@é Sssi f&igfftoa(ﬂ q r%ufé Is b1$503

€ enco forma scal ab ess
tr T I I b
v S PRSP SRR SR v B gt
I bl e/t tbitrat I I
SRR o o 5 SR B e avied

plications according to the enhodi nent of th

into Wﬁﬁe@wrur{cef@é bitrates basedh anghe satiorhstvesan dbg ﬁ@hxﬂercmmql gore
further determ ned as to whether a target total

bitratgiand gessecandyrerdepel edrghiteate. equal to the sum of a first
perceptual core bitrate for a first channel of the

[007@) ur &f it isydetfrmided an &0 Istharitie targe catnlbipae ¢egptatat thawthe sum of
bitrate for a second channel of the plurality of

the fei@ReptEal doDRirhtcHS, T foe ticairgedhatud] ahd tietse@ind pefoeptual core
smal ler than or equal to the sumof a first perceptua

bltrafé%sgp ﬁirttﬁeastegorfdﬂha&efl | difFtreptaRaled Bftratdiandy) By Abikhad of
channel s and a second perceptual core bitrate for a

dlffelse%? andnab Qgﬁ%l ba®dd & \Re P‘t gét Rbthi it BEH ﬁﬁ'}ﬁgtﬁser %)fufapcfo?é"t

runcat ed trates may assi gned to differen
B T %@%@g 2BRESEaRAEPd,

bltrat t eco d rce core

enhaa?Fémeﬁf?eraﬁ e B ARG, ﬂ‘iemefl?f”ﬁ 28 Frae
total bitrate is s IIerthmIOre to the éT

enbaperan [ASET b ERPRLFRABETe T pR OB i e L SEb At 53
ercgftual core bltrate the different truncated

may b divadedsnisdyo differensitrgnesiod biraips basedon thetatimatgesnhe fest
scal abl e audi o truncati on process based on the total

enhab¢dment bitraterahdghe secowl ddiangsanent bigratei r st per cept ual core
bitrate and the second perceptual core bitrate. [0022]

[007h] a Aftertirvatifferhodineetet bitidte tshietermingé fort dfferdentxibanmeiseat 503
is smaller than or equal to the sumof the first

or 50% b Gaptdaa] mePbhesdaiableahthcand bhded osakoditfcpat tapiated/bitea¢seIn
bitrate, a first truncated bitrate nmay be assigned to

one éﬁﬁ'lpflé L inprb ARIE i 1 hﬁi‘ﬁe&' MESd eldtio AfloENBOP@ItR ainby the SLS
accordance with t | om ng equation:and a second

encoﬁﬁwg ﬁgﬁiégbxtﬂgeﬂta%o eS e hi&s Sa&RA S ﬁﬁsﬁn el of

pfurality of annel' s 1 n accordance wth the
ow n n: "
mungi RGPS B0 3Gl e I’aﬂrg%.@ B E8shE L0530,
abov%l éjoitgl | t nﬁmatecci Ig% pe%'rnsmayB ;I' fo(%r%g or situ 'clilueonts Wi onlyt/ lomﬁed target
total bitrate.

[0072] The embodiments of assigning different truncated bitrates for different

channels are described in FIGS. 6A-6C in more detail.
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BS, denotes the first perceptual core bitrate for the

first channel of the plurality of channels; p BS
W@lwones98 he second perceptual core bitrate foPCT/B&2008/000036

second channel of the plurality of channels; BST2

denotes the second truncated bitrate assigned to the

second channel of the plurality of channels. [0023] It

s t . ' e
100737, FIEE SANABEL A kil ANUE ZRTHR b epletin ]
.. .accordingly if the plurality of channels include ppse
bitstyeagh Omk?gfltrﬁfaa#ﬁ@reg .aHCF @sﬁﬁqonieb%}mla AEFPEGIvaR e rand B,
enbodiment, if it is determned that the target total
dendsé thegteecepmalosafos the fxarandibe sacomdEhanhels fin the flossless bitstream.
perceptual core bitrate for the first channel of the

l.ural ity.of nnRe andrthe second perceptual, cor
e el ¥ A58 B tind” ERARHATBr OF RUEGEETaN opy i B the

channels, different truncated bitrates may be assi gned
firstichardiet 4rak the seshadheleingelj respdsgvelyal abl e audi o truncati on

process based on the first perceptual core bitrate,
[0074he skaonedmbediaept, nairgeaol biiratea®E is @ndlier stan or equal to the

enhancenent bitrate for an enhancenent |ayer of the

f A ' P
S Pl e B B g N SR okl SnE el 287,
. enmhodiment, if the target total bitrate is g?.reater
i.e., thsans Be 5Bt ol e tp opumizsdhe basic parcepBlabauAlity, Aicdryngated

the second perceptual core bitrate, the different
bitrdtgsiane all edtebiat slatwesini. R aessdigy adtht doltbivifigeqnitions:

channels in the scal abl e audio truncation process

based on the first perceptual gore bitrate, the second

perceptual core bi tB%teBSgnMo bet ween the first

enhancenent bitrate assigne St o enhancenent | ayer

of the first channe]_.,and the skgbdbnd enhancenent

bitrate assigned toBQZhéBe?nh%?@—e—gF | ayer of the

second channel. [0025] In aftlrthéet enbodinent, if the

target total bitrate is. greater_than the sum of the
[0075] | st Apeser &PLEP resyliant Bitptregiping K3 108 thesmbprpement bitstreams

erceptual core bitrate, a first truncated bitrate may
for tB@ figss shagnelpnd dhe seeord ¢hanned haymbedeniremarsdorntbthe &rshpergeptual

the follow ng equation: a second truncated bitrate may
corelhetstiemin gmkidic seconth persemual o tstredm havealomo tuaceel bds¢don the

the follow ng equation: wherein BSl denotes the first
ratiol betwieea thel fibst heraspgud serediigtednn ahdithefsedomt] peteaptas cotdf bitstream.

plurality of channel s; BS denotes the target total

[0078] t I Aln@inofher embodiment, the target total bitrate BS” is greater than the sum of

P .
5 5 1.8,

the first perceptual core bitrate BS,” and the second perceptual core bitrate BS
BST > BS] + BS[. In this case, the perceptual core bitstream may be remained, and the

enhancement bitstream may be truncated. The resultant truncated bitstream for each

channel as shown in FIG. 6C is determined according to the following equations:
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BS denotes the first perceptual core bitrate for the
first channel of the plurality of channels; p BS
W@lwones98 he second perceptual core bitrate foPCT/B&2008/000036
second channel of the plurality of channels; BS
denotes a first partial bitrate provided for the first
channel of the plurality of channels; BS2 denotes a
second partial bitrate provided for gthgecond channe
of the pbleaSlty(BS™ ciBsiiness;)- fot es! second
truncated bitrate assigned to theSeYohdSchdifael of
the plurality of channels. [0026] It is to be
under st andood that the above equations for the first
channel and the second channel may Re nogdi-fied
accor di B§{ y= BS; +1(BSpHBSl + BY, pf—channbt-s—frelude nore
than two channels. [0027] Anot W% ehbodifemBof t he
i nvention provides a nmethod for assigning truncated
bitrates to a plurality of channels of a bitstreamin
[0073] s C aAadder fiduUIFIG. bBY e dlrstpRrdepekbste bitiiRafRinb @ik second
i ncl udes assigning different truncated bitrates to

percEhthAloRIBitseBAN MBYShdeh réthifed Gal Ak @natdhRnt Bitdieahd R the first
process. [0028] In one enbodinent, the plurality of

charftBPIHAGLS sdcBid Hgaﬂﬁelgia% L cnhARRakd B84 %n?ﬁéjﬁtig Bansl mQferst
a md/side stereo decoding process. Afirst truncate
[ : Lan ' nnel, and a
entigb Byt e L R i AR e *From the.
lrst truncated bhitrate, —nmay.be assigped to the.side
10078h o et © PR B i B B bitereoRy2ny Bf Ay g pisteat
..channels may include a |l eft_ channel, and a right.
withGRHRGF! quﬁ%p%ﬁﬂtcgfejvmrﬁaéy apdthg second perospiglcorelitstream. The
. _bitstream derived by scal abe encodi ng an audi o _si gnal,
diffoqreyt tgmeatesl Ritratpreayhe assigned hragd en g6 a0 betwersthe Brst gtt@mn
derived by | ossy encodi ng an audi o signal, in another
for thx firsp FleannflGad She stcomwt biistrgam dorghe sesahd dhampelt , it i s
determined as to whether a target total bitrate is
[00791ral | Iarotlidnambodinegtsathe tntdied sivmes foralifferesttchpatelsapiyied
core bitrate for a first channel of the plurality of
assi@lddROEH Batrhél biraffoP Btk FRIOERIIT ) plealisy dfichidie ik Gindted
second channel of the plurality of channels. [0030] If

moré NBoll &h8Ble, it AturfRidel Blthitd ﬁa? BBhdsBinell BAMhe Hid @RMAL] doPapared
the sumof a first perceptual core bitrate for a first

to tHaPGRE EidQFthﬂ@l fbi ik f.h@é%d%fch&rl}@pﬁi‘?gt aﬁqgnﬁrﬁsﬁ&g%ﬁ than the
per Cep_t ual core bitrate _ or a second channel of the

mid %iliﬂ‘ﬁl%i l!)i¥s¥ree(1)1£1. %‘Hlasq h?sltrsativé:ﬂr Hegrrlse, [[He bitrates is truncated with priorities

on the mid channel.

[0080] FIG. 7 shows the structure of a SLS encoder and a truncator according to an

embodiment of the invention.

[0081] The audio signal is encoded through the SLS encoder 710, resulting in a

lossless bitstream 712. The lossless bitstream 712 includes header information, side
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truncated bitrates nmay be assigned to different

channels in the scal abl e audi o truncati on process
whawendsm t he total bitrate, the first perceptREl/SGEOE000036

bitrate, and the second perceptual core bitrate, in

one enbodi nent. In another enbodinent, if the target

total bitrate is smaller than or equal to the sum of

infoﬁll;]a?iogi %(Eﬂmé’gd’tg ﬁ)qteg‘%lr %k{%ﬁﬁg o? itﬁegﬁ#l {}Slel%eit?ﬁlgs example,

core b nca
rat Lghed to e nnel.s.in the
the %tc% b7 7ARdnes e i ek Fove B Sk é§6 sﬁ%@‘ 3R ot a
bitrate, and rati 0 between t irst perceptual core
10083) ¢ r o BhmsHPrRQ iswEkeT @eqsalgafl[fgq ent dopcHied bitpies to] %ﬁ”srfpt
In a further enbodinent, if the tar%et total bitrate
channglssywelh fhat thefiesslesy bissgigam 18 it Wencsieshte formihe frimagted bitsiream
perceptual core bitrate and the second perceptual core
722 based ah &ye asigngdsdifferennicancettdibitratat 4 targst Hieata 324 rveet bypthe
the first channel of the plurality of channels in
trunét@ras dasesinatichdifitrent tadrcated bijradeyfai diffiereatnchaand e cAndlthe
truncated bitrate is assigned to a second channel of

diffdr&f tiahetiad BitriteOmag Ba BEedfed iaBcorEiGR tSMB etbBilin{entshRscribed with
followi ng equation: BS 2 BSp 2 p ' BS + BS Werein

refe%tgqa@ggegiaﬂmagdvgst truncated bitrate assigned to
first channel of the plurality of channels BST

[OOSgg n Otﬁccbok {oacﬁg E{I;ovre Urdlo fﬁjlén'isﬁc;fq?e ﬁ§erﬂ F 'ﬁ&?gr%e[h? be

rceptua ore trate or t Irst c anne

dlff%%li*%%méngfea??%@n? iipeed bR PRt R ARRE, Sy pociionn
raljty nnel s; BS2 denpoifes the sec .
sde BattiTE OB n D PO PR B P YT Gl $5ghE WG SSaLHRITEH A Fasodeg in the
the plurality of channels. [0032] It is to be
bltStEﬁ#Hb‘Pélﬁf‘o@EBW%&P deche above equations for the first

channel and the second channel may be nodified
[0084E c orldGn§ishows a Bhd detadenfor dgcadingciameeted bitsirdapuiomer e

truncator according to an embodiment of the invention.

[0085] A lossless bitstream 812 may be truncated by a truncator 8§20 to form a
truncated bitstream 822, similar to FIG. 7 described above. The lossless bitstream 812 is
truncated based on different truncated bitrates assigned to different channels by the
truncator 820. As seen from the truncated bitstream 822, the data for each channel has
been truncated.

[0086] An SLS decoder 810 decodes the truncated bitstream 822 to form a
reconstructed audio signal. The reconstructed audio signal may be a lossy signal as the

truncated bitstream 822 is a lossy bitstream.
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than two channels. [0033] According to another

enbodinment, if it is determned that the target total
whraorares9s s greater than the sumof the first PCT/SG2008/000036

perceptual core bitrate for the first channel ofthe

plurality of channels and the second perceptual core

bitrate for the second channel of the plurality of

[oosﬂhan %?net}%dfcff%a%ﬂle HEd&lﬁ@L ts@e&ﬁ@h@&e%&e%@ﬁg sgRed

to d| erent channels in e scal abl e audi o truncati on

decoﬁeﬁr a%?c?rﬁl %g& ad e%oﬁﬁlg?nfté Sfithe %&?o‘}xt &f@hes?ﬁﬁced Rithd RliGwing.

per cept core bitrate

nh t bit for an .enh nent. | ayer, . of .

(008§ | {ﬁﬁﬂiﬂw o fhean S BT e s? Pigirddifeenging

enhancenent Iayer of t second channel hi another
Proc‘*éﬁ‘%‘iﬂrﬁi‘@ﬁfo an} grobqgiment 33‘1@ PYEHOnhi trate is greater

than the sum of the first perceptual core bitrate_ and
[0089he L4O9hR Ditspieaptigniment ipfarmationpf e bitstrramyisidetermined. The

truncated bitrates may be assigned to different
bitratteasigahentiinfotrhaiongadyaltd mceivet] ommuotheat deyiveps. pewalable audio

based on the first perceptual core bitrate, the second
encofi@t 6ephyibt beankeddied irathe bitstrhna rati o between the first

enhancenent bitrate assigned to the enhancenent | ayer

[0090f t he ohé Efbodian) gl basEednfias B6 @N6ksREBIREGE4E Bhcoded by the
bitrate assigned fo the enhancement | ayer of the

scalabROBETsE Qﬂﬂ)ﬁ@l‘ 300, 9B FIAB R AW EBNRE comRAE IR Bitratd f t he

target total bitrate is greater than the sum of the

ass1g§)1}r[e§1{ in %ﬁgﬁ Hl§£/ infdPdafe (lﬁ!ﬂrefe'ﬁ% ﬁltﬁﬂ:g alsihed ?&gl@ %fferent channels

rcep Core’ bitrate Irst truhcated bitrate may
of thF ﬁ)gs ?e%lrrﬁlg\%ge scalgé atudforesntcogiplga gpo%lesslc?g td?s&ﬁg ;(? 1%3&%/ Vﬂoﬂlh
SS|gned to the second channel in accordance
embé? ﬁ‘ %l | owi ng equation: wherei nBS1 denotes the
rst truncat ed bitrate assigned to the fi rst channel
10096} t He amtb?rathoglr@efnt ¢he hitream mayrbeja igrceted bifstreag) dratve
total bitrate; BS denotes the first perceptual core
frompy tryneter {129, SOR @f FIGS7 anidahn e exampleh Ehepbitratg| apignragnt
channel s; p BS denotes the second perceptual core
inforpiation treryfindicdth difieams trdncateiritrhtes for tdifergnt wharinetsynserd to
channels; BSi denotes a first partial bitrate provided
trunda®y tht bistfdansds debaibeé in the ehtbedphantsedboty. of channel s;
BS2 denotes a second partial bitrate provided for the

[0093F C OMBhsedaniheldeRimink@ bREW &sighdhedf information, the bitstream is

decoded in a scalable audio decoding process at 903.

[0093] FIGS. 10A and 10B show the structure of a scalable lossless audio decoder
1000, 1050 according to various embodiments of the invention.

[0094] In FIG. 10A, the scalable lossless (SLS) audio decoder 1000 includes a
bitstream de-multiplexing circuit 1001 configured to de-multiplex an encoded lossless

bitstream into a core-layer bitstream and an enhancement-layer bitstream.
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channel s; BST2 denotes the second truncated bitrate

assigned to the second channel of the plurality of
w@b@nogdsss [ 0035] It is to be understandood thBET/6G208/000036

above equations for the first channel and the second

channel may be nodified accordingly if the plurality

of channels include nore than two channels. [0036]

(009 ffg[ﬁgg% ?@gqﬂgﬁ%g% ! aes%f gStuaf] %”Jhn cncx}ihgm for
decoipi g fogs }?3'81} GRugRn o repe el éﬁgf%[rl%t : Z’]?%A% Gomafie B

enbodi nent. of the invention relates to a nmethod_of .
miniggEygieyalitypmitat teergipal udie s1eap) elhengresrualdsapdige circuit
process. In one enbodinent, a bitrate
1003anay bmentlnd nthe icaretloyer depgdingoireiieisveedl. fin ons evastire the
device, e.g. a scal able audio encoder. The bitrate
decodimgicgrowme b@03 in o MREG-¢ A A€ {adenetradbanding) devodercoded
bitstreamin anot her enbodi nent. The bitrate
[00965Si OMEBNIS deBdde¥ MBO0 @Bluded bidphae b diigf direti®n005 configured
bitrates assigned to the different channels of the

to blgbltaﬁé A&08R iR chivcesakiall® bastiam RT6RH h BE-iR@RESIed
ased on the received bitrate assignnment information,

1 SE R el o gl s
deco? A gﬁangé%m?c glltblt]%ttllé 490, 'bﬂp%{né: ALf Hth%'r%fit% ent

unc erent chann S use

b . oded bi t ed .on bitrat
whidy e oA e ?st,ne‘? R
. further truncated in a scal able audio truncation
bitstisame £ $X3BRIehe decoded in the scal abl e audi o decodi ng
rocess. [0039] O her enbodi nents of the inventjon
[0098} oviAteingerse prEeydaePPing cisul| 180T b ineludes te pedernngn inyerse error
conput er readabl e medi um for scal abl e audi o _encodi ng,
mapping prasessdrasqsr aythe neretleyes signilomd ghwabitrblage desgiled enhancement-
encodi ng, a scal abl e audi o encoder, a truncator for
layeissigiah brbsmltingdn @an erroncatectd, sighal orrput er readabl e nedi um
for scal abl e audi o truncation, a conmputer program
[0098] eNETHe ST deS6ddr AbO@®fiathet dcludesCmid/side deotlil ciwthit 1009
described in nmore detail in the exanples below [0040]

con d th debyAshPertdr Q¥EBAED sifhal 85 for@iN MM/ $dd dRbEA sighaP For
urality of channels in a scal able audio encoding

exan{t}:g%jﬁ?é X{}Sg%ﬁff@ %ﬂ f#g%aﬂ{hs %E){H%Ha URBthhelsNBe HW/%BE H%ded

erent trates are aSS|gne

mgn%:%ggmg(fmqg§%&§£§ﬂ%ﬁm%§§|gnal For exanpl e, dlfferent

rate o md and side channels of

103,. th I | abl
(0098 Eﬂn%@gﬁc@%ﬁoct“eﬁglw% prREr g papRetE defandgnitym
mrmg’rlelf ({ig rgq()e g% ggrg%glgfgrsagﬁﬁ)pggg © ads agqul,?élfﬁ({] qi@nl dTl?ehlg\r)QrSelz domain

transform circuit 1011 may be an inverse integer modified discrete Cosine transform

(inverse IntMDCT), for example. The decoded audio signal may be a lossless

recontruction of the original encoded audio signal.
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m d channel data is encoded with nore accuracy. [0042]
FIG 2 shows a flowchart of assigning bitrates to a
webkwoadispy of channels in a scal abl e audi o encRdi/fG2008/000036
process according to anot her enbodi nent of the
i nvention. [0043] At 201, bit-plane values for
different channels of a signal, e.g. for different
n [
l“"@“fe”%sﬁle FofRATL B RloefaPbEb BB oBRAL Lo the SLS
annel.s .based, on t. bi t-pl ang val for
decdfe LR SHANNEHE PRS00 bl s PG R v
bltrates may be assigned to md and side channels of
embodimenfi o s gnal . The bitrates may be assigned based on
t he ratlo of bit-plane values for the different
lﬂﬂl&ﬁhnnlélﬁ% PR shoves ahadsare pealablgmlgssiesy apdio deendgh Eif Orpgeqrding
on the ratio of maxi mum bitplane values for the
to antithdrembadimsinhoitbe snvientiemot her enmbodi nent. In a further
enbodi nent, the different bitrates may be assigned
[00182F e dTlearSIthédecpddri 1050 inchwies a be-platei devoditg tirqulitali0s 1 vadfigmsed
assigned to the different channels. The sigal is

to bitiplanbldadtde aneRtedbinzed 6 forbdebitlbfahe deddedbibial §8e bit-plane
assigned to different channels at 205. For exanpl e,

dec&h%]dﬂﬂthbQS] RRY bERYnMBRIr&PHIBPSTE M TRs18R b stdal] BlsESon a

such that the md channel data is encoded w th higher

L R R S

s of tihe invention. [0045] It is
chal%n%ls o%the ssle%gg?%reflma%or exa uPlte as described in this

a.co troller
l‘""ﬁ!? J@ﬁﬁéﬂoﬁl%i‘ﬂb@ég gm’ﬂaee ishse B udiet pftrins o 163 o
nplex instruction set conputer (C SC) . processor or _a

conﬁ%%t@diequgett]a%w-ip&ﬂqe dggoded Fhg0R ldp f((rm a\s@}d/ side decoded signal. For

processor).[0046] In FIG 3A, the scal able |ossless
exarpslp Y the bl planadeseded gpl hasaniddad side¢hammiels, the aridfsisiediecoded

circuit 301 configured to transform an audio signal to
signalds decaded trlsftendreghtsihgmadls. The domain transform

circuit 301 may be an integer nodified discrete Cosine
[0010d N STIer mmid(didwt doaded, sidrat isekanippw.to dh éverse ddabindfidsform

i ncl udes an encoding circuit 303 configured to encode

circhin B0351ta M8 firfiee R tsdngfoaied @ { @dcBi@] A@iEsibay eThdink&lsé 8akin
For exanple, the encoding circuit 303 may be a

tran$¥6in® 8iR&u#R1 056 RS He) an‘iﬂ%i’é@ ﬁ&g&' th686Ed BscrRietshiel A% Sorm
encoding circuit, which may generate the core-| ayer

(invEtbd B BRI Cfb@%&ium' e 180 YA LB W Lol ¢

ess stream n one exa enco

yi t ~30 dvanced audi o codlng)
recon{mcc%’g Ofﬁf w@ﬂaﬁiﬁcoﬁé? §§53r 300 further includes a

. de encodj C|rcu 305 confi to encode_ t he
10015]?ﬂ oFhsogEFoLs Sﬂ%fle%oserf {slsormeecoed. e parap Sr gRtepmation
or exanpl if the transformed signal has |eft and

of tl}el cgfRded hessless bitstregrp syl psedfe dstsegimedhe different bitrates for

different channels in the bit-plane decoding process.
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signal is encoded to have md and side channel s.

[0048] An error mapping circuit 307 is included to
WQEeepovaspan error mappi ng process based on t heP@i/86HI08/@00036

encoded signal and the core-layer bitstream The

i nformati on which has been encoded into the encoding

circuit 303 is then renoved fromthe transforned

[001960 na1+he I{Oﬁscwet SEEJdéc%dé&nl B0ty AL 2 s{chQ&l%]OfmeSL%L(ﬁcoder
encoder also includes a bit- p ane encoding circult

100(96’frtf Gg?('jﬁdwﬁeq ﬂ'tltle}?é %Ja??&%Qﬁlgn u‘?rl()(%‘r 15‘7‘1&5% a based

erent I tra orm ancerren ayer
di 9
oL e R 0BTl e e
di £.f bi t rat f h f
R A ENEE R —

For. exanple, the different bitrates may be
changessin oy paddstaibmay he msrle thereinavithant dep afiog fiamfthe spirit and
channel s, as explained in the enbodi nents above.
SCOpp @f)ﬁ@]ln‘lﬁnbpll 8% dadiaed by the gpipendedglaims.c (The s@ht off the invention is
configured to nultiplex the core-layer bitstream and
thus tifkcatmiigribe aprend dagl eimshzinti sl rch anges tvhéchedoyneeithéin thisingning
t he scal abl e encoded bitstream which is a | ossless
and RS 6T @@aalenOPbilthe klaih$ aRahdreet taled ddeBBYRed.
encoding circuit 303 of the SLS encoder 300 is used to
generate the core-layer bitstreamfromthe transforned
audi o signal in accordance with the enbodi nent of the
i nvention. [0052] FIG 3B shows a non-core scal abl e
| ossl ess audi o encoder 350 accordi ng to anot her
enbodi nent of the invention. [0053] The SLS encoder
350 includes a domain transformcircuit 351 configured
to transform an audio signal to forma transforned
signal. The donmain transformcircuit 351 may be an
i nteger nodified discrete Cosine transform (IntMDCT),
for exanple. [0054] The SLS encoder 350 further
i ncludes a md/side encoding circuit 353 configured to
encode the transformed signal to forma md/side
encoded signal. For exanple, if the transformed signa
has |l eft and right channels, the left and right
channel information is encoded to becone md and side
channel information. [0055] A bit-plane encoding
circuit 355 is included to bit-plane encode the
m d/ si de encoded signal based on different bitrates
for different channels. The bit-plane encoding circuit
355 may include an assignnent circuit configured to
assign the different bitrates to different channels of
a plurality of channels in the bit-plane coding
process. For exanple, the different bitrates nay be
assi gned based on the bit-plane val ues assigned to
di fferentchannel s, as expl ained in the enbodi nents
above. After the m d/side encoded signal is encoded
t hrough the bit-plane encoding circuit 355, a |ossless
bitstreamis forned.

30



[ 0056] The non-core SLS encoder 350 may be used such
that perceptual information of the audio signal is not

W 2@d/o9as9siet ermi ne the different bitrates for POT/$G2008000036

channel s in the bit-plane coding process. [0057] The
non-core SLS encoder 350 may al so have a structure of
the SLS encoder 300 of FIG 3A, wherein the encoding
circuit 303 is disabled. 480r8] The assignnent of
different bitrates to di nt channels in the method
of FIGS. 1 and 2 and in the SLS audi o encoder of FIG

WhaBisicdaimeglisai ned in nore detail with reference to FIG

1.

4. [0059] FIGS. 4 shows the maxi num bit-plane val ues
of Aemethod ot assi@tAP bitheRds 4 piublith @f chagnely Be stalaloeudio
channel . For each scal e-factor band (sfb), the maxi num

bi Eﬂd%hﬂ%%r&&gse,ltheiﬁeth&@c&hﬁr_iﬁ{gane | evel of the maxi mum
anpl i tude spectrum coefficient. [0060] For an input of

gl- g%gltﬂ%cql@f@te’n? @!t%’t%é%td:fﬁ??fntz é &s vin the Falhble d&udio gﬁ&)laing

Y n be represented I n
bina% format xf=(2, -1). -2 _ = that includes a
siﬁﬁ) Vhbol 1 XL 0si =0XlL <0 and the bit-plane

synbols bt j e {0, 1}. The bit-plane synbols usually
starts froma maxi mum bit-plane M that

satisfies[0061] In bit-plane coding, the input data
vedhgpmethodiof elgimdcanned i nto sign and bitpl ane

synbols, usually fromMSB to LSB. The resultant binar

st wihargin e phetlits of elnppels somarisgstaimid obprnsband/a side P]Qﬂ*ilég?l of a
statistical nodel. In the decoder, the data flowis

r eved/sidd stetroreacadiag piogessand anpl i t ude synbol s are
decoded to reconstruct the original data vectors. The
corperasefirsobiateieamigned td thamiid ichatinel 41l dieton Wtrate, which is
coding can be arbitrarily truncated to | ower rates
Whigifer &t iffoln G8 firdd 8itehes aadiched @ tBOAHS EhanggONSt ructi on
that conprises partial bit-plane synbols. Thus,

bi t - pl ane codi ng provides a convenient way to

i npl emrent an enbedded code with sequentially refined

st | BE. i In one enbodi nent, the bitrates for
di??%?%n dékgﬁﬁéﬂé used in the bit-plane coding

be. assi.gned/ di strih hased ,
o S PR S IpT RIS SRS SRR SRl ot
SOt B U8 e 2 TP BN ESpher R gy hich i

bands as shown in FIG 4. For_each franme, the average
vBPit{eaen; dimpihe figd birataisipsigacd 9 thefight channel.

The method of claim 1,
wherein the different bitrates are assigned to different channels in a bit-plane

encoding process.

The method of claim 4,

31



1V Average,! ' Y M 1Vl Average,! j wherein MAvenge and
MAverage 2 are the average MBP values for the first
war@vdsIsecond channel of the frane, respectiRE/§G2088/000036
is the nunber of total scalefactor bands (sfbs) in the
frame. M . and M. denote the MBP of the bit-planes

for the sfb i in the firstchannel and the second
h , ! ' o . ' €
B e T e T L

conput S r = Average,! MAverage,! and the bitrate
asgﬁﬂﬁzgrﬁspﬁgggﬁc #4i5%el i s then assigned according
to the following equations Br/ f xr BTTT 2 r +l
wherein Bl-/f is the total bitrate for each frane.
[0063] Fromthe above equations, it is noticed that
notke BetedoEdlain . assi gned to the channel with higher
aver age maxi mum bit-plane val ues. [0064] |In another
enbybeeimghe diffement hiitratest ave afsigneditd flidtecant coanapls dpsed pnetle ratio
in the bit-plane coding process may be

asef gtpldhelvated forthediffassdhameishe aver age maxi num
bit-pl ane val ues for each channel, wherein the average
maxi mum bi t - pl ane val ues for each channel is

determ ned in consideration of the nunber of spectrum

coghf heiBAbsclaimgach scal e factor band. [0065] For
each frame, the average MBP val ues are cal cul ated as

f O%Q}éﬁl 884 ’b!itrellte%ﬂrg assigniWhd AR RIRannels tdsed on the ratio

-wherern veragei and MAvenge 2 are the average tota

MBP. val.ues f.or,the first h cond channel of the
fr 3%?’“?1@ St p%lgp }a\l}ee IV'§1/1.ue & tsh%trhﬁf (g&ﬁlﬁn% g?neosf t ot al

scal efactor bands (sfbs) in the frame, with Wdenotes
the nunber of spectrum coefficients for the sfb

M1 .
The method of claim 7,

wherein the different bitrates are assigned to different channels based on the ratio
of a first average maximum bit-plane value which comprises an average value of
a plurality of maximum bit-plane values for a first channel of the plurality of
channels, and a second average maximum bit-plane value which comprises an
average value of a plurality of maximum bit-plane values for a second channel of

the plurality of channels.
The method of claim 1, further comprising:

assigning different truncated bitrates to different channels in a scalable audio

truncation process.
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, ..and MZ9, | , denote the MBP of the bit-planes
for the sftbi in the first channel and the second

W@ b@pais9s r especti vely Then, the ratio of the BUBSGLO8/000036

10.

11.

12.

values in the first and the second channel, r is
conmputed as Mr =-Average,| MAverage,! and the bitrate
assi gned for each channel is then assigned according

to..t he oII n tions Br/f xr Bx - --, r+\ ZRJ,
%3 fwimf%ﬁ%ﬁ% FBISHE i s the total bitrate

for each fra 066 romthe above eq ations,

not§teEdmIpg 28 twb%g laaseééot%lrbétr%{w n PR gaYah &hﬁlasum

wi t h hi gher average nHX|nun1b|t-pIane val ues. [0067]

FI of a Brst peserptual cpisitrate foro fixst ehagnelind the rlpfibref channels and

truncated bitrates to different channels in a scal able

t r asesand percentesd eors taate fati angedrsl chanehbbdie pbwalityfof clhpanels;

invention. [0068] At 501, it is determ ned whether a

t aingedse tthd adrgdyi thtahbtraaerad kwalldrnhmm or equplad theo stheofsthenfirst

of a first perceptual core bitrate BS for a first

chpas?mamdreabﬁa&qw tiRefifseRhatkl 60ihe Pkl &f dhandddd afd the

second channel of a plurality of channels.[0069] If

YeSocofl HdrE&rRiMl chic Wi at g6k ML LERLE ShaAmE) SR pR&di 6f channels
di fferent channels at 503 based on the target total

? 'hgés@f i g%gffbkﬂ? trfuh&ﬁéfd DELEERE lﬂ"i’ilfer&ﬁ Ec%&%‘isr ?1t fhe %‘S,cfila@i@ q\udlo

erceptual core bitrate

rgx.?clta? n tap%%Fé?});a% e& r ﬁ‘tﬁgtg%a&)élt%‘ (t:“l'letBi?ls-{m é{rc g)g.la? Ico edbl{iiate and
i 0 between t i St perceptual core bitrate and

th e§%&°&ﬁ@e’§&’t&&ﬁ° WAl e bitrate. [0070] If it is

determined at 501 that the target total bitrate is

greater than the sumof the first perceptual core

bitrate BSf for the first channel and the second

pefbepeibal ofelein B9t r at e BS2

wherein, in case the target total bitrate is smaller than or equal to the sum of the
first perceptual core bitrate for the first channel of the plurality of channels and
the second perceptual core bitrate for the second channel of the plurality of
channels, the different truncated bitrates are assigned to different channels in the
scalable audio truncation process based on the total bitrate, and a ratio between

the first perceptual core bitrate and the second perceptual core bitrate.
The method of claim 11,

wherein, in case the target total bitrate is smaller than or equal to the sum of the

first perceptual core bitrate for the first channel of the plurality of channels and
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Pfor the second channel, different truncated bitrates
may be assigned to different channels at 505 based on

wo b@ovgasgret total bitate BST, the first percepPCTHEEGZI08/€00036
bitrate BSf, the second perceptual core bitrate - S,
a first enhancenent bitrate for an enhancenent | ayer
of the first channel, and a second enhancenent bitrate
f Ok ABeBRN FRERPRAL cbRYBikraff fok NBe S6CRACHRAIN the | fluQBE of
exanple, the target total bitrate BST nay be divided
inggaﬁéﬁ different truncated birates based on the
rati o between the first enhancenent bitrate and the

second e ncenent, .hitrate, .[0Q71 fter th i.ffere

t r uncat %3{} %ti g %dibsf e ra?ﬁléﬁeg tp ]oar ﬁ'&# F#%PSEPPWaﬁH‘@mY of
at 503 or 505, a bitstream be scal abl e truncat ed
based o%‘ﬂnﬂglsb‘??cl‘@?d@ﬂ‘fe Wit H’@n%]é?imﬂgﬁﬂ%i’tt@gi In one

exanpl e, an input audio signal has been encoded into a
| ossl ess bitstream by the SLS encoder 300, 350

descri bed above. The resultant |ossless bitstreamis
then truncated/ conpressegglising the different
truncated bi tggh gs}ggi%._a.ssi_éne_d;i n 503 or 505 above, so
that a truncatéd bitstpgg%mB‘gag/ be fornmed for
situations with only 1'i ni t ed arget total bitrate.
[0072] The enbodi nents of assigning different
truncated bitrates for different channels are
described in FIGS. 6A-6C in nore detail.[0073] FIG 6A
shows aakerogfl dmigcaied Bitnatesimassigredad n BSranthaB82 of the plurality
represent the bitstreamfor the first channel and the
second chchanedls inraesqdatdewathythe BSfowangledsdordenot e t he
perceptual core for the first and the second channel s
in the lossless bitstream p p The bitstreans BS - BSf
and BS2 - BS2 represent the enhancenent bitstreamfor
the first channel and the gecond channel,
respectivelyp % hi BRe enmbodinent, a target total
bitrate BST is2sn e $ﬁag% >equal to the sumof the
first perceptual core B it Sg:BSf and the second
perceptual core bitrate BSz , i.e., BS T BSf +BSz .

hi order to optim ze the basic perceptual quality, the
truncated bitrates are allocated as showmn in FIG 6B
accor di ffeder t he foll ow ng equations: [0075] As seen
fromthe resultant bitstreamin FIG 6B, the
enhancenmepgt bitstreans for the first channel and the
second Bfanfrotes Ahelitst Brnqataddvisete aggignet fie thej firgt channel of the
perceptual core bitstream and the second percept ual
core bi fistdigpor dangibeen truncated based on the ratio
bet ween the first perceptual core bitstream and the
secondn%errcept ual core bitstream [0076] In another
enmbodi MBSt dendtes thatayget totet kitratsi t rate BST is greater
than the sumof the first perceptual core bitrate BSf

and t hepg@con [ C ual core bitrate.B . e. S
et Boecneieh o At WRee ot AL IaraRe s fannl St e
bitstream may be remai ned, and the enhancenent

bi t st r elorahityyofivdatnelsacat ed. The resultant truncated
bitstream for each
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channel as shown in FIG 6C is determ ned according to
the follow ng equations: BSf = BSf +(BST - BSf - BSf)

WO 009896828 seen from FI G 6B, the first percepPCEBGLO8/800036

13.

14.

bitstream and the second perceptual core bitstream
have been retained, and the enhancenent bitstreans for
the first channel and the second channel have been
truncatedpbased on the ratio between the first
enhanceR8ht ddgptes tlreeseronshperedpiuat eersriitrain Faribe aesend channel of
bitstream [0078] It is to be noticed that the
| ossl esg, Bh&ahggggg Msbe a non-core bitsteam w t hout
the first perceptual core bitstreamand the second
perceptual. core bitstream The different truncated
bi t r at eBSgyddneteadisi spoentl haswmttddntrath @ssigiteddo et sesend thesnel
first bitstreamfor the first channel and the second
bitstre Q channel . [0079] In other
enbodlﬁgﬁbé ﬁ?%g§?f%%@g ted bitrates for different
channel s may be assigned such that the bitrate for one
of sone of the plurality of channels is truncated

re. For exanpl e, re truncated bitrate may be
as?h@ﬁ@@oﬁ@ffﬁénﬁl@E%ﬁ%ﬁﬁﬁF“E@hpared to that of the
si de channel such that the side channel bitstreamis
nofetempiningas éel Whater @ megatiiefaldntta s staalles thea pmequaljte the sum
illustratively nmeans, the bitrates is truncated with
pr bha fitst perceptudl lverenbitiate famnnBist cia@0d0if th Whurafiteloshenndleand
structure of a SLS encoder and a truncator according
t 0a ascoadbedeprasitcons bitrite formvendridahanfid) 08thle phirelityuwdiclannels;
signal is encoded through the SLS encoder 710,
I eglbdst fige faboe tdt@ASir@s s Bichit ARaMhe fidn of e fiB6 fEre&§sual core
bi tstream 712 incl udes header information,

Si gRiafd R MRl ﬁl@f]@haﬁﬁg df I'ﬂ?e plafafitS Of cHaRRds Qﬂ@fﬂl@ %Ecdﬁﬁ peh®ptual

plurality of channels. In this exanple, the SLS

en

s ahdih rdBbsp i Vundar AT kg, g e
%Hﬁ el SR T PR L HeiRele lregélm 5Hifagion process

ncat ed to formtr1 truncate itstre

t oS Pt dorl ieieoe S URrRsP0aY BYEERe e FapgR e el

bitrate 724 is used by the truncator to detern1ne %

di 9T aHle; puHERPREBRGHMLE dor 87 FRbRSHRHFep e first

And the different truncated bitrates nay be assi

ac eeangel pntloa sheond ndrddngrsent bifeate formag e&mmeméme?aérﬁrc af the

to FIGS. 5 and 6 above. [0083] According to the above

enbaohdeldmebf the i nvention for the assignment of

different bitrates and/or different truncated bitrates

for different channels, no additional side information

and conplexity is involved as the bitrate per channe

| s TRRaRERN JMldda3bi tstreamin the original codec.
[0084] FIG 8 shows a SLS decoder for decodi ng a

tr W’l‘%&'ﬁ?dmb&%s%t @499 £ bl GAERAGER tHeNBurh bfothe first

enbodi mént o vention.
perceptual core bitrate for the first channel of the plurality of channels and the

second perceptual core bitrate for the second channel of the plurality of channels,

the different truncated bitrates are assigned to different channels in the scalable
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[0085] A |ossless bitstream 812 may be truncated by a
truncator 820 to forma truncated bitstream 822,

W R8It 0 FI G 7 descri bed above. The | ossl eRGT/SG2008/000036

15.

bitstream 812 is truncated based on different
truncated bitrates assigned to different channels by
the truncator 820. As seen fromthe truncated

bi £ 34 1 a§%%r§%%§ kg?egﬁogftgé to?% Gir£d ANt NRSpREE Bore bitrate,

trunca ecoder 810 decodes 't he
t t bi t 8 f . t [
SR R e e

signal as the truncated bjtstream 822 is.a | ossy

o1 BBt danan SOOI 1L Roe SF! CEMRbMS i So §pncament
bi tstream and the correspondi ng SLS decoder according

t obitrate famasombarsemsnplayenad thaspecnd ‘i?ﬁ“‘:‘fie described in

the following. [0088] FIG 9 shows a flowhart of
decoding a bitstreamin a scal abl e audi o decodi ng
process according to an anbodi nent of the invention.

[ O0BOhethbd 80dlaina 14 t rat e assi gnnent informati on of a
bitstreamis determ ned. The bitrate assi gnment

| N{REERL 110 NbabBYhd Gargacial esltrite 0ign @anéh ean dfv i sty of.the first
a scal abl e audi o encoder, or may be be enbedded in the

bi pstdRSMcolIRRHe fok /N AreeRAALNBNhe JHlBliR §SIHARMR BRY the
be a lI'ossl ess bitstream encoded by the scal abl e

! o?e%h]?(?ﬁer%ﬁ)@&g Bbrediate ﬁg%@gecgﬂﬁh%ﬁa@ Bgth_% %1ur£l‘?t5/ of channels,
exanpl e e bitrate assignnent Information may
indicate different bitrates assigned to the different
channel s of the bitstreamin the scal able audio

encodi n rocess .described in the various .
enbodi n%ﬁ?sé t%?f@‘?%ftffg@ iy asﬁfgng(h & ﬁet?mte%t?gﬂ%n%fnﬁh? Ryality of
bitstream may be a truncated _hjtstream.derived from a

t r uncat Grnyin aggordapcepyigigthe fol BB exanpl e. The
bitrate assignnent information may indicate different
truncated bitrates for different channels used to
truncate the bitstream as described in the enmbodi nents
above. [0092] Based on the detj%ninengnggﬁ%

assi gnmpril L pk8r pepsbn, gghe gyl st ream’| doded i.n a
scal abl e Audi oldecodi ng proceds’ s, 9GP [ 93931 BELGS.

10A and 10B show the structure of a scdl abl & | 0s$él ess
audi o decoder 1000, 1050 according to various

enbodi nents of the invention. [0094] hi FIG 10A, the
scal abl e | ossl ess (SLS) audi o decoder 1000 includes a
bi t st r easecded tuhtitepd bitiategis @ssigneidtto apedond gl € thet plurality
de-nul ti pl ex an encoded | ossless bitstreaminto a
cor e- | aytshabidlsinraeaondama veth the fdlveeneejuatiary er

bi t stream [ 0095] The decoder 1000 further includes a
perceptual decoding circuit 1003 for decoding the
core-layer bitstreamto forma core-|ayer signal
whi ch may constitute the nininun1rateégualiqy unit of

h riqimal [ ' . r = in
Lne ort $e1eL sued] ppsTonaly e per cepPBar Bizodi ng

BS; ~BS] +BSz -BS,

wherein
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1003 may be called as the core-layer decoding circuit
as well. In one exanple, the decoding circuit 1003 is

W@rooh@Ee898l AAC (advanced audi o codi ng) decoderPCT/8686$/000036

16.

17.

The SLS decoder 1000 includes a bit-plane decodi ng
circuit 1005 configured to bit-plane decode the
enhancenent -l ayer bitstreamto forma bit-plane
decoded ephancenent-layer signal. The bit-pl.ane
decodi @S cidenaips the gy tirmpated bitsi asgigneditorthe fist shamnehef the
enhancenent - | ayer bitstream based on a bitrate

assi gnoentyid B eRREION, Which indicates different
bitrates assSigned to different channels of the
enhancenmept -1 ayer bitstream for exanple. [0097] An

i nver seB®T denotesdpiarggt tital bitrate; 1007 is i ncl uded to
performan i nverse error mappi ng process based on the

core-| si gna d the bit-plan 0
enhanc fengtes J[hse iafgr pere saE ICB ng %flt(r% eféﬁ qge?f;lrg t channel of the

corrected signal. [0098] The SLS decoder 1000 further
I ncl udeduralityiodcbamstelsgecodi ng circuit 1009 confi gured
to decode the error corrected signal to forma

m d/ si plecoded si gnal.. For exa i1 § the error

corr ec?lgﬁz Segess thr‘?efgc d&eéﬁa“?r&%%ﬁ%ﬁ%%ﬂr&e ?eﬁ%ncPChamel of
m d/ si de decoded signal is decoded to left and right
channelge plR@9PHf cHagnel;d/ si de decoded signal is then
input to an inverse domain transformcircuit 101 1 to

be i nvepgelydkdsaN $HrQr ek {irate dR6NLGH fUME GirSi G@bel of the
The inverse domain transform circuit 1011 may be an

i nverse infeger. nodjfied discrete Cosine transform

(i nver JUUIf 9NEE%TFwFor exanpl e. The decoded audio

signal may be a |l ossless recontruction of the orjgina
encodedB8ndieaotss asasondgpiitr pitrate proviise; for thesggend ghannel of
above perceptual decoding circuit 1003 of the SLS
decoderthd pRalitgoficdndlg decode the core-| ayer
bitstreamin accordance with the above enbodi nent.

[ 00101] 10B shows an non-core scal ahl e | ossl e

audi o d%gggaﬁ“’tfﬁ)gt? secenst tpnrgted “5?%???@65%6% Wﬁ?ﬂds %lfannd
the invention. [00102] The SLS decoder 1050 includes a
bi t - pl asrehsIsiaRdicNer dhafgdld.t 1051 configured to

bit-plane decode a | ossless bitstreamto form a
bit - pl ane decoded signal. The bit-plane decodi ng

circuit 1005 may be configured to decode the | ossless

bi i | . Y d inOscalable
'kiﬁé@ﬁ%‘}&g}?ggmgg ft@gt’ét&{ 1eR%S L PRIBIRY I bR thONscalabl

whi rent bitrates assigned to

different channels of I bi tstream for

ex3 ?g?n?%ﬁﬁggfé¥h§w§%%%§%%%lé§§1050_further i ncl udes
e A e R
decoded signal. For exanple, if the bit-plane decoded

si GHRARUPRBIASEYH- and si de channel s, the mid/side decoded

The method of claim 16,

wherein the plurality of channels comprises a mid channel and a side channel;
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signal is decoded to left and right channels. [00104]
The m d/ si de decoded signal is then input to an

WO pasey@Igiomai n transformcircuit 1055 to be i PUBSGHI0§/000036

18.

19.

20.

transfornmed to a decoded audi o signal. The inverse
domain transformcircuit 1055 may be an inverse
i nteger nodified discrete Cosine transform (i nverse

NQQP a Al &R Biratd NE agsf?%rgqet@_ AHGhRA &ia8hal ad®Y skénd

I

a |l ossless recontruction of t ori gi nal encoded audi o
signal . [ : - C \

s SE AP RO i B RfCh B then e R GHeq e R gHEned to
| ossl ess, bitstreamis not used to determne the

di é&@ﬁ?mHW‘rates for different channels in the
bit - pl ane decodi ng process.[00106] The non-core SLS
decoder 1050 nmay al so have a structure of the SLS
decoder 1000 of FIG 10A, wherein the perceptua
de€inagod iof elaim 16,003 i s di sabl ed. [00107] Wile the

i nvention has been particularly shown and descri bed

W whereifthe plucadity of dpewdls campisoda lafeskiasnel and & nighd chaheel;
understood by those skilled in the art that various
chahgem bMikotrin@and diattei is asignde tovddeleftheraane aid hoetond
departing fromthe spirit and scope of the invention
asyr@batdassify¥, Whigh aP@ERAAH fiehah&First Th@cBeDPi@a] istdisigned to
invention is thus indicated by the appended clains and

al lhechapgesnyhi ch come within the nmeaning and range of
equi val ency of the clains are therefore intended to be
enbraced. C ains What is clained is: 1. A nethod for
assigning bitrates to a plurality of channels in a

sca| abl udi p. encodi rocess, the nmethod
coﬁ%?F?ﬁﬁ@f98§§P3§$ﬁaﬂ%¥¥F¥P%ﬂF-bitrates to di fferent
channel s, in the scal abl e audi.o encodi rocess. .2.
TheelHRYRBE 350 hEHAT 4 larggh &ng Hrgip &S SEF{‘}%%& ap.OF Gl % the sum
channel s conprises a md channel and a side _channel of

a Af 8hst gerceptaslesrediaigitpre Brshehnaael ofjths plplity ¢f gha els and
bitrate is assigned to the md channel and a second

bi &seroad patserthalicsredhifrite ferrn seponshabaprel pf theplusplity of gharnngls;
assigned to the side channel. 3. The nmethod of claim

1, invbaseethe tirget fokalrbatrate yis eakidrathaelos eqeaipoitbesum ofethe first
channel and a right channel; wherein a first bitrate

| Spaseptgaledrd bittahefdrahd fiedhahnmkl ahthegplsmtignet diahnas end the
which is different fromthe first bitrate, is assigned

t 054dagd bb@htusltarsitratedor the Sedbll RBshef oftthabMirdlity of channels,
wherein the different bitrates are assigned to

di fags%%g JRRAGRhRcdtdd BitRids tB! Bf&ent channels in the scalable audio

truncation process based on the total bitrate, the first perceptual core bitrate, and

the second perceptual core bitrate.

The method of claim 19,
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encodi ng process. 5. The nethod of claim4,wherein the
different bitrates are assigned to different channels

wha®edieses bit - pl ane val ues for the different cPer®e©8/000036

21.

6. The method of claim5, wherein the different
bitrates are assigned to different channels based on
the ratio of bit-plane values for the different

ChameRliS in Case k6 1Bt RO Wirate!igkihifor tMBESCIgRat 88he sum of the
dlfferent bitrates are assigned to dlfferent channel s

. ;sfsq pefte ﬁ@gla%oge ;nga% fd??_ﬁé mmcﬁarglepéml% éﬂlﬁja ofl Banddiand

e net mhereln
th b|t ate 0.di f t
c hg}me co&% z:g%ecgptua % ate ofstheq Q%c%n& tchgn%ep X gfetﬂ lurall‘ﬁl1 of
bi t , whi ch C ri ses av va
o1 Ry g R e e gﬁwaaq%@r% AP 1o Piterent Fﬁermels In the
channel of the plurality of chanpe and a seco
avesakaide Audip yrrHion pFpessebasst w8 tﬂm tote] taatsy padea r%tw between
average value of a plurality of maxinmum bit-plane
v akhedgstperceptusbeawn d1tekranddhe sscondhgeresiplirad Forepitodte.
channels. 9. The nmethod of claim1, further
conprising: assigning different truncated bitrates to
di fferent channels in a scal able audio truncation
pr ahe afethiod.of them et hod of claim 9, further conprising:
deternmining as to whether a target total bitrate is

S Mihlefin, tif @ikeQhe @b tothiObitrte i$ kIR tharf b1 SfuaPRItBEBEH IS the
core bitrate for a first channel of the plurality of

chapn ?eﬁ:eﬁﬁgl Gors SR fRERE ﬁ%tt 'éﬁinn@p&ethle ' ﬂlﬁl@fl@/ dfQhafnels and
second channel of the plurality of channels; “in case

thg t I
S SERPE) reRePprt St N Tl T Ghal TR SHE iy of
first c%annel of the plurality of channels and the

seb erceptual core bitrate for t he second channe

of the rality qf channels, signing diffe

t runcat gdﬁ |tl“1“¥§‘f‘@8 Difgate iy ROSTERG t% ﬁaﬁ’%g’%aninﬁl ?fwg‘e plurality of
scal abl e audi o truncatlon rocess based on the total

bi t r at echanpels i1 gegprdgagec 5@ folleyying pauatigp'e, and the
second perceptual core bltrate 11. The net hod of

claim 10, wherein, in case the target total bitrate is
smal l er than or equal to the sumof the first

perceptual core bitrate BgP the first channel of the
plurality of gffansgd’s. and"the second perceptual core
bitrate for thé seconngmgqﬁ§1 of the plurality of

a second truncated bitrate is assigned to a second channel of the plurality

of channels in accordance with the following equation:

P
BS
BS =BS 5
BS§; +BS,
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channel s, the different truncated bitrates are
assigned to different channels in the scal abl e audi o

W@ eano2sPON process based on the total bitrat ePCEHHG2088/000036
rati o between the first perceptual core bitrate and
the second perceptual core bitrate. 12. The nethod of
claim1ll, wherein, in case the target total bitrate is
smal l er than or equal to the sumof the first
perceptual core bitrate for the first channel of the
plurality of channels andthe second perceptual core
bitratew¥8?lkhe second channel of the plurality of
channels, a first truncated bitrate is assigned to a
first chsinednoes thdErgp kruh@kdd Bitr@b asdi@iedad shd first channel of the
accor dancé mﬁth the follow ng equation: BSJ] BS = BS BS
+ BS a sec runc ted bitrate is assigned to a
second EW&% ﬁ% plurality of channels in
accor dance mnth the follow ng equation: wherein BS
denot es gsﬁedel},bt@ﬂhettggggga{apgt@et rate assigned to the
first channel of the plurality of channels; BST
denot es t@ﬁ target total bitrate; p BS denot es t he
first p&Sgepangtss thofestimerceptuel ¢age bitraie forrthe fusiaghaanel off the
the plurality of channels;BS,-, denotes the second
per cept te for the second channel of the
pluraliyﬂ&d§96ﬁéﬁﬁélg; BST2 denotes the second
truncatedeltrate assigned to the second channel of
the pl ulB, dgnotds thraevoed percgBual cotechitrateouthe fseedndidrrgnel of
further conpr|5|ng determning as to whether a target
t ot al bi rh %ﬁ%ﬂﬂh‘ r than or equal to the sumof a
first per core bitrate for a first channel of
the plural] ty of channel s and a second perceptual core
bi t r at e FQr denssescthe decvhd mmetataf bitthe gsbignal fot the oécond channel
channel s; “in case the target total bitrate is greater
than the.sum of..th f|r t perceptual core bitrate for
t he firgfélnhﬁﬂgy g? 8 plurality of channels and the
second perceptual core bitrate for the second channe
of the plurality of channels, assigning different
truncated bitrates to different channels in the

22. s ¢ dihgmreghosh pfickrim, on Bathebe P BEgs s

determining as to whether a target total bitrate is smaller than or equal to the sum
of a first perceptual core bitrate for a first channel of the plurality of channels and
a second perceptual core bitrate for a second channel of the plurality of channels;

in case the target total bitrate is greater than the sum of the first perceptual core
bitrate for the first channel of the plurality of channels and the second perceptual
core bitrate for the second channel of the plurality of channels, assigning different
truncated bitrates to different channels in the scalable audio truncation process
based on the total bitrate, the first perceptual core bitrate, the second perceptual

core bitrate, a first enhancement bitrate for an enhancement layer of the first
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based on the total bitrate, the first perceptual core
bitrate, the second perceptual core bitrate, a first
wenwanessent bitrate for an enhancenent | ayer BET/8GZ08/000036
first channel, and a second enhancenent bitrate for an
enhancenent | ayer of the second channel. 14. The
nmet hod of claim 13, wherein, in case the target total
bi thaﬂﬁe%f l(n? d A &2b emger%l Eﬁ]eoifor taﬁleerﬁiaﬁesément layer of the
percep ‘ual  core trate or t e first channel of the
ur al of channels and the second perceptual core
**%%% ®lt he second channel of the plurality of
channels, the different truncated bitrates are
assigned to different channels in the scal abl eaudi o
truncation rocess based on the total bitrate, the
23. fjFhamphpd epelgi® 2%0re bitrate, the second perceptua
core bitrate, and a ratio between the first
enwhereiapentcabs theatasgdt dotah biteath dn csentert thenythe sym phdhe first
first channel and the second enhancenent bitrate for
anpeodpant eornbitrhieyfer tef fitshehaneclorfothe iphmalitly . of Idhanikseand the
nmet hod of claim 14, wherein, in case the target total
bi $ccahEpdrSerit ablférblﬁrzha!fbrttheseﬁ:um cfanbbleoffthe plurality of channels,
perceptual core bitrate for the first channel of the

Pl e AHifrl¥nOfrufchR0 Wk fePftd ki ctioe Aol SRRRIAIN GR falable
bitrate for the second channel of the plurality of
chapfet ncaﬁo{t bfo?gsstbra%%ttﬁgt&éltbﬁtﬁ{t@ th@ﬁl@ﬁﬁérgéiﬁ&jal LOreditrate,
flrst anne the plurality of channels in

ordanc

efzonéf Berf:ep 4l hceoré % tia?éM aﬂg eg&ﬁ%t b&Reerf HRCHRY %Fha cement

e i's assigne a second channe

the alit channel s r danc

F oPiPBiG T AR SELe JYET 8 HBET SRBPRLATHEe prel nhancemen
truncated bitrate assigned to the f| t channel of the

pl irate foyanenhapcemeat gyaré%ﬁleos@ﬁ‘b‘% " target total
bitrate; BS denotes the first perceptual core bitrate
for the first channel of the plurality of channels; p

BS denotes the second perceptual core bitrate for the

24. seThadhethodmfielaim?3t he plurality of channels; BS

denotes a first partial bitrate provided for the first
chahsein, dh ¢dhe thé uargtti toyal dfitrathaisngtaer BBR thensinefahe first
second partial bitrate provided for the second channe

of pérogptidl Wodd bivteOfor Gha A€ kBannel of the plurality of channels and the

second perceptual core bitrate for the second channel of the plurality of channels,

a first truncated bitrate is assigned to a first channel of the plurality of

channels in accordance with the following equation:

) BS; - BSf

Bs] =Bs’ +(BST -Bs} -BS? |- 5 X
BS] —BS} +BS; -BS)
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BSTi denotes the second truncated bitrate assigned to

the second channel of the plurality of channels. 16. A
woreaohoehsPOr assi gning truncated bitrates to a pCTs@008/900036

of channels in a scal able audi o truncation process,

t he nmet hod conprising assigning different truncated

bitrates to different channels in the scal able audio

truncation process. 17. The nethod of clai m 16,

wherein the plurality of channels conprises a md

channel and sid hannel ; wherejn a firsi truncate .
b1t 1 at & seonDiusited T RismEarEloin Riepnd, Sheipel BERS Fraticy
truncated bitrate, which lsﬁ%ﬁi{erent fromthe first

t r uncat®@himelsdn accordange with thefol QWHgEINIHE- channel .

18. The nmethod of claim 16, wherein the plurality of
channel s conprises a left channel and a right channel;
wherein a first truncated bitrate is assigned to the

| eft channel and a second truncated qgiggbgP which is
di f f er egTfe gePt g rpisPtrygBated bitrate 2is .
assigned #o thé right channel?/18g ThgPreplgd RSP clai m
16, further conprising: determn ning aslto m%ethe? a
target total bitrate is smaller than or equal to the
sum of a first perceptual core bitrate for a first
channel of the plurality of channels and a second

per ceptwhdreinore bitrate for a second channel of the
plurality of channels; in case the target tota

bitrate_i.g smaJler than or al to.the sumof. th
first pgﬁt e%i“ﬂ%ﬁ %?:eotﬁr tipfqe tgﬁ gk{*aéer asts}%“ﬁ 9 8 f‘1(::% el of the

the plurality of channels and the second perceptua

cor e bilualiey dfahaiides; second channel of the plurality

of channels, assigning different truncated bitrates to

di fferent rchannels in the scal able audio truncation

pr ocessBHagsrteh! ﬁ@gﬁgﬁgﬂ”%gﬁrate, the first

perceptual core bitrate, and the second perceptua

core bi BeBt ®noRH thelhRt PBEHREal Qors bitiatd 19,1 Gedtichanteh of the
case the larget total bitrate is smaller than or equa

to the sumof the first perceptual core bitrate for

the fi rRraifueff@pnnsis;t ne plurality of channels and the
second perceptual core bitrate for the second channe

of the pklraldotek i seh@PEtSDriual Boredidite Feithe ks hathel of
bitrates dre assigned to different channels in the

scal abl e audi o truncation process based on the total

bi t r at ethe phualify oichamelst ween the first perceptual core
bitrate and the second perceptual core bitrate. 21.

The net BSgl defotes ai finsPPartial bitrate provided for the first channel of the

plurality of channels;

BSy denotes a second partial bitrate provided for the second channel of

the plurality of channels;
BSE denotes the second truncated bitrate assigned to the second channel

of the plurality of channels.
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whpapaeasds or the first channel

25.

26.

27.

28.

wherein, in case the target total bitrate is smaller
than or equal to the sumof the first perceptual core
of the plurali tBRCDHG2008/000036
channel s and the second perceptual core bitrate for

the second channel of the plurality of channels, a

first truncated bitrate is assigned to a first channe

of the plurality of channels in accordance with the
foll owi ng equation: BSi BS = BST BS] +BS a second
truncated bitrate is. assigned to.a second channel of

t Hen gAcade i sp 16&93}%@10 ng, CQPEBM™ & nce with the
foll ow ng equation:wherein BS denotes.the fi%g%

t ranressigemensi citenit onfimireshiogrssign dHEerent hifrates, i difieregt chappels
plurality of channels; BS denotes the target total

bidf mapfwerplitB$f chiemelsas thetsealélle gudip enendpiauspcesdre bitrate
for the first channel of the plurality of channels; BS
denotes the second perceptual core bitrate for the
second channel of the plurality of channels; BST

den bRPuteh geadabio e diliEARda Prdgrah aeandéditheceohpwharein the
second channel of the plurality of channels. 22. The

?ﬁﬁ%{nﬁ& &Jn?i'tgmeaGto i DRompaRPleckSduRda s8¢ Rirngdsighing

er a target total bitrate is smaller than or

equal. to t j:r St : | rising:
7 op el o Aol 3 s RN RN SRR Tefprising
second. per. tual core hi.trat C :

¢ o e el E e cBalfls f BREERELENAN pacBling
bitrate is greater than the sumof the first

pel€eft-ual core bitrate for the first channel of the
plurality of channels and the second perceptual core
bitrate for the second channel of the plurality of
channel s, assigning different truncated bitrates to

di Afoeruter phegnara|ckenient wichge sprftgusedyigdneke 3 GeREBYIFLFReCUte 3
process based on the total bitrate, the first .
peproe@luralforcassiegnbigt biates to heplosdion of ghamelst nap sedplle audio
bitrate, a first enhancenment bitrate for an
enhrRERERRécebRy@npifing:he firstchannel, and a second
enhancenent bitrate for an enhancenent |ayer of the

seQNAifeN@PRANt bAMtes I &liffereMochaghel€ it fAlable audio encoding

process.

A scalable lossless audio encoder, comprising:
a domain transform circuit configured to transform an audio signal to form a

transformed signal;

an encoding circuit configured to encode the transformed signal to form a core-

layer bitstream;
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wherein, in case the target total bitrate is greater
than the sumof the first perceptual core bitrate for

wo b@f98e8 channel of the plurality of channel BCEHBG2008/€00036

29.

30.

31.

second perceptual core bitrate for the second channe
of the plurality of channels, the different truncated
bitrates are assigned to different channels in the

scal abl e audi.o truncatlon roces s t
pednaate Sreding PR APEReRir 655 s B MRt Figh 8B o o

per cept ual c re bitrate, and a ratio betmeen the first
erpidisiderarrdegisiePak e for an enhancenent | ayer of the
first channel and the second enhancenent bitrate f
arneamioa TRAPETE CiFaNfesongigutel do PEHBTR aBIFAT, dnapPhg baﬁﬁg on the
met hod of claim 23, wherein, in case the target total
birhideside énsodpdesigial antdre cobelayembitregmdo frpmeye information that
perceptual core bitrate for the first channel of the
plH4k Bédnt sncadeddhanietme-daydr bikstresracendtipg mcapdrumalsignal; e
bitrate for the second channel of the plurality of

chagiglafe efcoldingSdirchit UBaRdREl B Bit-plage bscods Shaarest signahbased
first channel of the plurality of channels in

AGHOEPRNGE biMdy Lo forfOhd SNHaRBerB&HM eP HitBtr&ME ORRerein the bit-
truncated b|trate is assigned to a second channel of

l %ﬂ%%}% ﬁx\?\%@laﬁ. és&g%ﬁm@xgt; dahsecMriehydd"® assign the

ow ng ‘equa i on: erein notes the first

trat igned, tq t
pltﬂgﬁeﬁ B SRR PR, PRl B 0RON5h L
bitrate; p BS enotes the first perceptual core
bi AREP PSS ERE first channel of the plurality of

channel s; p BS denotes the second erce core
bia pedteplexdng eienis sortTedhiRnmEItplF fﬁp {Wsﬂ pifgjregp and the

channel s; BSj denotes first partlal bitrate provided
f omhppsnfent-byerdrtstiersn, tbtrebshgenstaunathetsyaleble@ﬁ%ﬁﬁ@é [bigstream.
BS2 denotes a second partial bitrate provided for the
second channel of the plurality of channels; BS
denotes the second truncated bitrate aSS|gned to the
setiwalabrnoglesofudidencplietradiclaing 28f whérammnel s. 25. An
encoder for scal abl e audi o encodi ng, conprising: an

asgi GRABRherRi dilelit tis oM dadsipnaths | differdntl bieaestio different
bitrates to different channels

channels based on bit-plane values for the different channels.
The scalable lossless audio encoder of claim 29, wherein
the assignment circuit is configured to assign the different bitrates to different

channels based on the ratio of bit-plane values for the different channels.

The scalable lossless audio encoder of claim 29, wherein
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W 200041095898 pr ogr am r ecor ded t her eon,

32.

33.

34.

of a plurality of channels in the scal abl e audio
encodi ng process. 26. A conputer readable nmedi um
wher ei n t heCPEGZP0EN0036
is configured to make a conmputer execute a procedure

for assigning bitrates to a plurality of channels in a
scal abl e audi o encodi ng process, conprising: assigning

different bitrates to.different. c S l.n. .

S Sbvamtebo Ut Bt s it 398 gl o diffren
rogram el ement which is confiqgured.to make a c ter

o DETAS 2255 o Al 21 08 FBERGHIT 51§14 VLo Joy the- ditferent

plurality of channels in a scal abl e audi o encodi ng
prabemsels. conprising: assigning different bitrates to
different channels in the scal abl e audi o encodi ng
process. 28. A scal able | ossless audi o encoder,
conprising: a domain transformcircuit configured to

t remsdcalabie dssskzssciudicséngoddr of olafra 28) whdreiansf or ned

signal; an encoding circuit configured to encode the

t raestaniRst Tigmaks tenflardd @ £eipal By eifffitdtshitra@ana different
m d/ si de encoding circuit configured to encode the

t r s BRAd Undime!ratid of QI fis@avBraleSihdanfRe 8Htne! €M@ which
an error mapping circuit configured to perform an

R e T

t he itstrea i on that

h b N th - | [ ;
SRR R P 50 P Sy e

circuit configured to bit-plane encode.the err.or :

si Y4 Wﬁ‘&i‘e JHISET PR SV ERES Wia@?a‘ffg% pflgglftgr(ﬁ] mgximum bit-plane
enhancenent - | ayer bitstreanl_mherﬁin {he bi t pl ane

covilrs fer ¢ sagpnd eharprliof the Phw ey At GRaRRSIS: i rcui t

configured to assign the different bitrates to

di fferent channels of a plurality of channels in the

bi t-pl ane codi ng process; and a nultiplexing circuit

c oAfthgatexifor scababld avdicetcurichgorg epmptisipgr bi t st ream and

t he enhancenent -1 ayer bitstream thereby generating

t hgn sehakhecienaedefiglitd si ssemdifféentfinecsied bitkdtes to different
| ossl ess audi o encoder of claim 28, wherein the

as A0 0t a flukliey bf dhankinl (Bl ERhblOaudisingitatifieprocess.
different bitrates to different channels based on
bit-plane values for the different channels. 30. The
scal abl e | ossl ess audi o encoder of claim 29, wherein

EP?PQEEA Hﬁﬁﬁgh '5£qhkﬂ&_ configured to assign the

eren rates to different

The assignment circuit is configured to determine as to whether a target total
bitrate is smaller than or equal to the sum of a first perceptual core bitrate for a
first channel of the plurality of channels and a second perceptual core bitrate for a
second channel of the plurality of channels;

in case the target total bitrate is smaller than or equal to the sum of the first

perceptual core bitrate for the first channel of the plurality of channels and the
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W

35.

36.

channel s based on the ratio of bit-plane values for
the different channels. 31. The scal abl e | ossl ess

@ewpoIspE oder of claim 29, whereinthe assi gnnkECiE/SG2008/000036

circuit is configured to assign the different bitrates
to different channels based on the ratio of maxi mum
bit-plane values for the different channels. 32. The
scal abJ e | ossl ess audi co ' '

* e SRR cor PRHTE Rr IRERARH Hlanfh T Rt b,
different bitrates.to different channel s based an, th

r aiip Asgengent; ?1§°tu1ta§FeF‘§8Jl¥“ (it ¢ -ltg?rﬁlﬂe%\}‘bﬁat? Rﬁ&ﬁageﬁ to
conprises an average value of a plurality of Xi mum

bi differeat ehaparisels e scalableandiq HERGAEION gHo¢ese bas %mmfhey total
of channels, and a second average maxi mum bit-pl ane

v abitreteyithi dinst porepptialeorebitraizesnifhe secondperepiugl corediifraty.
of maxi mum bit-plane val ues for a second channel of

the plurality of channels. 33. A truncator for

scal abl e audi o truncation, conprising an assi gnment

Ci Thdlirince@nbf guimesk,t o assign different truncated
bitrates to different channels of a plurality of

Ch@RBeinS id fust AR t%F%%{ AJod1iRte liPsthal e Gigtnl (FeqRAIGE 8BS sunddf the
The truncator of claim 33, wherein The assignnent

Cl B Lyl | i | theIBEECRANAE! GSthE SIAAIRY M chBnnels and
ta?%g?&Fgﬁg?q%%%?g%ngs snﬂ%ler t han orQ%qug% tg theeSan
sum of a first rceptu Ltr f :
cnifsrieroigt PrRe PP s 8L Ikl Znbflcl B¢ e oty of
percept.ual core bitrate. f.or a.second chanpel ..qf t

D1 Ry s st i <eovie i coRBSFRE N gl B ofiferehl fumcated
bitrate is smaller than or equal to the sumof the

{1 bisteiondn GUfTeahFhagpE b ihersstidble SR ieeRbPratesh roed g the
the plurality of channels and thesecond perceptua

c otogaliitratey andforatip thetweeendhel fisyi asrreptuak cqrp ditpaie ang theysecond
of channels, the assignnment circuit is configured to

as pergeptal cbrerbatndte.t runcated bitrates to different

channels in the scal abl e audi o truncati on process

based on the total bitrate, the first perceptual core
bitrate, and the second perceptual core bitrate. 35.
Theht UG cRim 65 avheréi4, wherein, in case the target
total bitrate is smaller than or equal to the sum of

thenef bdsRhnRAT CEREUR! cd®igrddl fof Adt@mfifd al e Wieltt a target total
channel "of the plurality of channels and the second

pe Eﬁ%ﬁ {é;‘/&lxrg?lgxg ﬁxag Iof regl’ﬁaq tt% He LS of 9%5{%6_ J}?ﬂﬁ? Lo fbited1€ for a

pl annel e assignnment circuit is

fi d ' di f.f '
Co it PRaFehe o B Of hothits BREF esbd BERHAS oA RS or-o
d the total bi te, d ti
D SoREBA BB PHHOCH AT o bi trate and Che

second perceptual core bitrate.
in case the target total bitrate is greater than the sum of the first perceptual core

bitrate for the first channel of the plurality of channels and the second perceptual
core bitrate for the second channel of the plurality of channels, the assignment

circuit is configured to assign different truncated bitrates to different channels in
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36. The truncator of claim 33, wherein the assignnent
circuit is configured to determ ne as to whether a
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38.

sum of a first perceptual core bitrate for a first
channel of the plurality of channels and a second
perceptual core bitrate for a second channel of the
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f i Tisd scalaBRNedsles@nslli@eswdand cairhd6cenent bitrate for an
enhancenent | ayer of the second channel. 37. The
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medi um having a program recorded thereon, wherein the
pr eigmaed arsl denfdcgnd eﬂhanoemakdalaatecﬁapuneenhmwn‘e layer of the
procedure for assigning truncated bitrates to a

pl tecahd Ean@kl. channel s in a scal abl e audi o truncation
process, conprising: assigning different truncated
bitrates to different channels in the scal abl e audio
truncation process.9. A conputer program el enment which
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assigning different truncated bitrates to different channels in the scalable audio

truncation process.
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39. A computer program element which is configured to make a computer execute a
procedure for assigning truncated bitrates to a plurality of channels in a scalable
audio truncation process, comprising:
assigning different truncated bitrates to different channels in the scalable audio

truncation process.

48



