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M XTURE OF | RON AND COPPER SALTS MASKI NG METALLIC
TASTE The present invention relates to an ora
W@ o0Up0s6ssi on Wit hout netallic taste conpri si NgP@IEPI00TI008683
source which is ferric pyrophosphate and copper
citrate as copper source, its process for preparation

and its use for on
ENIARCEDGRING ot EABAMEP R 16 BURKH £Puf o e ficpaper
forms and to norp@WwNMIREDOBIECY CODING On i s an
integral part of many proteins and enzynes t hat
mai ntain good health. In humans, iron is an essentia
conmponent of proteins involved in oxygen transport
R Biochem cal basis for the manifestations
TECH%#E$#3§E%§fiCiency. Annu Rev Nutr 1986, 6, 13-40). It
is also essential for the regulation of cell growth

. r t
The pred B o] @i B7 G Mty onRigRE il Bt signal
bmwdodeﬁhwmhhcymbkhmehmenntam@dwgemlﬁ@hDmey to cells,
resulting in fatigue, poor work performance, and
decreased imunity (Haas JD, Brownlie T 4th. Iron
deficiency and reduced work capacity: a critica
BACKGROGND OF THE INVERATON {0 determ ne a causal
relationship. J Nutr 2001, 131, 691S-6S, Bhaskaram P.
| mmunobi ol ogy of mlId mcronutrient deficiencies. Br J

Recent Bwerop%%ln a1§§o facifitated e recoNiBh 8f a ﬁﬁﬁi'—chﬁ:ﬁiép&ﬁie&én&%n 8 & audio

known for the use as nutritional or |etaTé suppl enent
(&

signal beeﬂ@hoa.aﬁtefrg (prmpno) sigpalAndcomserondipg sentrgl datas These parametric surround
coding meihbas WhdIRTompditth M@kaﬂp Al AR f1ti LhatneldRdid Wecoder, (e.g.

fornms confainin a her dose of iron for treating

the MPEG Syrrenad; depasdgede EC 2N ], [31h reseassiucts ¢ ehpppeds bpsed on
K transifdd Uﬁfnﬁélé ihefed? 5?( Bl] ﬁsmmﬂgndl EéHrol &atd. | Tﬂetcgﬁtr(ﬁ Qsta consists

the use of_ a conplex” and expenS|ve taste mas

of a parpraetrmgtienyYf the raptizziannghsignabased ony IR (atshehappql Hﬁe@?fwﬁeé%nce) and

ICC (Inf¥ ChakEtchereatHyl Tﬁe%a}ﬁﬁe@s B akhiAfly EiAYed fSthe M%6diAf stage and
capsul es i s necessar The object of the present

describg pRyes Fatighandseorrlatienieieren ghangelpairysed {pdhcjpeataix process. Using such a

coding Ec@l&ﬁ@ﬁ!&x}s 6 o@ing a :ﬁdlg}ﬁlﬁcﬁﬂt bW HaBGhtE @fn %ﬁ&hﬁ&m@tﬂé%ﬂ%éhannels,
sour ce aV|fg no netallic bad taste and avoi din

making thsrrorieg vep ¢iicigob Rl A thesare limg SRTFBE FBwARbYl gyt ofh K channel

dewces%HdehﬁMég&e\hobJ is found that a netallic bad taste of
the conposition according to the present invention can

be avoi ded. Subject of the present invention is an
A muchqeﬁled COTTROF btein Q4 the O6RIshSHAHG addio bbjest codu [ E[4)rhé&b sdveral audio

ferric pyrophosphate nd copper Cit e as
objects &1 dpwRmixedat thit eodeh AYate ?vdfpna’e@&uu{e%y QP A The process of
upmixing B4R Bé h18sebdSs dWepardtiokRF ﬁie'objéctb afdt draglixeed in the dawhmkUTId resulting

upmixeq ot e endarer LD (RARE TSRS P RTIRLK el Dharepreciiy. Eodl pesents
method Iﬁy%ﬂkﬁﬁe au@fo&hﬁfnaia Iftord o waity deforted to @f SGm &ieal), statlstlcal informa-

) nonohydr at e t rat.e of ferrigc

tion abo{IC b e WFSE 951 BFia A ey e e Gaciie) Gay FoBa: AR Pivg Bevetal down-
mix sigfly aﬁ@b@&,ﬂh@& ﬁowmﬂsgdalé\mfstbflmﬂd fdrént Edwel:pﬁigtﬁe?ﬁjects] and the upmix-
. . _inpven er.citr [ es any kind of solvate
’ng“p§ﬁ¥ﬂ Egg b?@?@? Eﬂ #he hem pent ahydrate of

In the néw Riethod Gzleliﬂtﬁfd@cd sSmétBIwerd the uBiiixUiB Gorfjoihiefor Aldthe dOWHiMX chan-

n the conposition. according to the inventi
nels. Ot 7588 TGO B SR 4 B PRt BVeaon a0 RSB selfiop Ffpinty
decoding B@orAMIXWiththort fiRnoa@§Aneti trate in the conposition
according to the inventionis from0.1 to 2 ng,
preferably 0.3 to 1.1 ng based on copper. In
particular the ratio between iron and copper in the
conposition is from1:2 to 50:1, preferably from5:1
to 25:1, nost from10:1 to 20:1. "Ratio" neans for the
pur poses of the invention the ratio by weight of the
i ndi vi dual conponents based on iron and copper. The
conp03|t|on accordlng to the |nvent|on can conprlse
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gl ycer ophosphat e; magnesi um salts such as magnesi um
phosphat e, magnesi um sul phate (di hydrate) or nmagnesi um
W®@200883653i nc salts such as zinc citrate; sel enPCIEBANT/608683
such as sodi um sel enate; po2assi um i odi de; manganese
salts such as manganese sul phate; nolybdate salts such
as sodi um nol ybdate; chrom um salts such as chrom um
Referencést or i de; sodi um chl ori de and potassi um chl ori de.
Subj ect of the present invention is an oral
conposi tion conprising an iron source which is ferric '
[1] L. Viljenapk dsHéres, & Breabaat §h Elothoj 8.Risch, HsPurehmgen, arbk kidrlag'MPEG
i onal | y at 10 b : .
surour Pheftitnod Bl 15 Sahasfl for SHIBLRGNFLOREE, kA Blemational AFS Con
ference ATiei Faiws¢ eff AadlioTahhologyrfurmonndanddBeypnde Piteda BwvgdenJung30-July 2, 2006.
three, nore preferably up to two tines per day. Wth
each adm nistration the nunber of dosage fornms taken
(2] J. Biegbaatt, X Herrs,dnWiltemves, $hin) , K. Kjbrling, d eRldgstips andrh Koppens, "Multi-

0 ifio rdin & ' ] C
Chame R b AP SR AN BEETs o0 B RARES Btrcnc
Audio foridpbitanand tHahdtreldiadviges,i Segult Bept 24p¥I0¢. of iron in a

patient. A patient, for the purpose of this invention,

is a mammal, including a human. Neverthel ess, it may
(3] C. Fallers‘tMamneaidsinbEodidy afhatie Suscas§ Ghevintive Pépep i Ripeesented at the

nts s i fied gﬂﬁi body wei ght,
120th Aﬁgﬁ?ﬂvgﬁ‘ﬁ%ﬁfwgﬁ%&om@%%@g active ingredient,
type of preparationand tinme or interval over which the
majstration (s.effect ol : 050904
1 C. P Helieis PR S ool PR ERfeatpf FETEP s I050901,
2006. in sonme cases, while the upper limt specified has to
be exceeded in other cases. The conposition according
to the invention conprises suitable adm nistration
forms which deliver the conpound of the invention and
' j re not limted to, tablets,
SUMmﬂ@%fg?tﬁ§##gﬁiﬁﬁ§§ﬁ?egrate rapidly in the oral cavity
(orodi spersible tablets), powders, sachets, granules,
A first %g%{t 6f fe inQrPx?Wﬁ blifed B12h &ifo olS}_Qﬁ Wb R fdd Y Beratitll 8P icoddd #dio object
) abl ets, effervescent conpositjons such as for exqpple ti
sigual using @ phEY e A SUSPISES, OMPBRAGHAOUER IDfapiAmggnersior 10F gcnerating
downmid iﬂf&nﬂ&ionﬁﬂiié&hh@@&istri@ﬁﬁdnsdg;ﬂ{&plm@l&y sf awljor abjetsanto @t logwss two down-
. ,Preference is ven to t.ablets n - hiects:
mix chag gl A P g Bhstetor 3 Riring Spiap}Hefinetey fonthe audio objcts
and an QuipE intetifsp Gor geiErating gisl cacxied eddieobjent sigral usindthe dewngpig information

granul es. Mire preferably the application
andﬂw?%kﬁé’are chewabl e tabl ets, orodi spersible tablets,

chewi ng guns, dispersible tablets, effervescent
A secohPRb&E 6f tBO FivEtios FIREQE Bl ali@sBjtct Godingnaéthsl fongehemfing dnencoded

. ral .dosage for are .those, whi ch .are accept X .
sudio ofischeiagEitne A ALy A I B PP B RSP (B informaon
indicatinp ¥ disaibagorcef|the pluralit jof atdicotgdstsantofableast wamngdvanmix ghannels; generat-

ing obj %clé lf’%‘r%%gé )%1] tgéu%§§’3° feg:is,\éﬁltd: g\él?e?at{n 118 enBAdel Q&diyY §ﬁjé§|t Liigh# using the

| actose), sugar al cohols
downmfxeinfprmatianrang 8ie obisefyngramsters: i norganic fillers (e.g
cal ci um phosphates), binders (e.g.

_pol yvinyl pyrrolidone, gelatin, starch der.ivat.i gt
i e 4 Bl St R Pl e 0 o o
coded eﬁﬁg)lﬂbjeeds_i@_al, Bﬁrfipht&g: {m)dsuupﬂt dith gynshesizerfregeneratingttheeutput data usable

and nutrition u ernen t teddr :
for cregiing a Pf“ﬁ%ﬂ ¢ aoﬁlﬁ’én ¢ gerllse(;s??’ trrn&lg ﬁéegraggg ;Etﬁti{é{%gﬁglﬁé}{%ﬁ rdpr&Enting the

pluralitgtio§ autlicealjents; the patput. datarsyathésizekeaingnpetativetpiuss 497y Hifermation

o di i : in®-a¥leadVBlrd ddtehnaQ EnSels, and audio

indicas i N FRGRLRP AT BF il 016ks 1 sbleadhRd U IS

object pagamters foz the audielobigdtdse deri vatives, pol yacrylic acid
derivatives), e.g. stabilizers, e.g. sweeteners, e.qg.
antioxi dants, e.g. preservatives e.g. flavourings,
e.g. coloured pignents, e.g. effervescent couples
preferably citric acid as acid conponent and sodi um
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gl ycerol, glycol derivatives), wetting agents (e.qg.

pol ysorbate, sodiumlauryl sulphate), and further
wexospiaat s requi red to produce formul ati ons OPCT/EP2007/008683

phar maceuti cals and nutritidnal supplenments of

thedesired properties, e.g. viscosity-increasing

agents, e.g. pHcorrecting agents, e.g. sweeteners and

flavourings, e.g. antioxidants, e.g. stabilizers, e.g.

tSqh Y
A B B Sl BB ke g e
using amereodddsndid@biert signdl, f@mprésiogngenerating tht eutpys|datewsablp for creating aplu-

rality o};@%ﬁ’ %&ﬁnels W%ﬁh%f’iu@w&%&gﬁ@d r@&%eﬂt{g%éplmamy of audio

objects Phe:putput date m&hcsmrsmmga)pmnve tasstdomgmisinfopmatiosdndicaging a distribu-
tion of QB?atanEh&r @8 36Rcts BlidTH 10BNWo qeegm&ehﬂxmsatna aldi8 Obje& Parameters
y general standard processes. E.g. Tablets or
for the gidia@biicts- t abl et s can be produced by nixi ng and/ or
granul ating the active ingredients toget her with the

exci nts to f rmab i.ch ressed to
st Ehe B B Rigtiiop e B an el ticfh bleB iR insibaiRR § 35 nforma-
tion inditiafifigen disttibutivgo€ d plardlity afiaddiexbjegts ntd at I@thb dowlmam chahels and

object p?%%e’ée%e%% #MJ&MP&%‘@?MH& l%borts&ugup&@f tﬁf Qﬁﬁ@goj dsis pos-

e case of an efrervescent ornul at1 on

sible usingaheabjest paaaracters ansl the atdepspiwvoglgwnmixchagnglst A sixth aspechef the inven-
tion rel&tghqo Q%ﬂp@&%ﬂéﬁﬁn B3 perfethfin? A& udhinglbd & %ﬁgﬁhttertthé"ﬁﬁhci &)_] ect cod-

he base and the acid can be added
mgmeta?drqréta lopbjeqecofingmetipd final |y conbi ned. Advant age
of the conposition of the present invention is that
for the preparat| on of the conposition a conplex and

W %Fﬁ?ﬁ Q,g?t hnol ogy known in the prior
BRIEFalr such™as coatrn iiAf (%Cets or coating of granul es

or puttlng the i ron conponent into a capsule is not

ed Th iti.on.of th ent |n ent
The prel 55 o 1 A B AepPaoed v e PUBHEFF Sttt RS e soope or
spirit om@meme.smthtm&tdneertom decompaying drewingses Mbish: net hod i s
the addition of flavours in order to cover and mask
Fig. 1at Ne RagdubRsie oPeBtto% otf%ﬁlh@l ﬁaﬁ%bﬁe c@etlgestn mg%aaatdg»and decod-
restricted to only a few applicable flavours which
have i8% be sel ected in each case. However, flavouring
Fig. b1 NOT §His@RHeSthd bferitfhn JRSRHEuliB obfeatofing Bking 8h MPEG Barround de-
conposition of the present invention. Subject of the
preséﬁ#ﬁtnventlon is an oral conposition conprising an

Fig.2 | I ON jfQhesthdBh&htionSf b 8pdtiaCaulivloBRBQmBEREe and copper
citrate as copper source which has no netallic taste

Fig.3 i pdHystratss 2 augio abject RRETRCter SHITRGHAT ORCTRUNE R FResgy e &
Fig. 4 t abl afjustra@Ahshdd dbjuet lﬁrﬁﬁet&%ﬁﬁd&& operhtiRigQs pre@ictiéd ¥ased mode;
. . bresent invention is_an S|t|on conprising an
Fig.5 | on ustrpieethaatrprs of @eﬁ*‘t‘é@ OFM?% GEBTRdRnseAd T opper
Fig. 6 ]‘3' t rﬁﬂ&uﬁ&s &%&ﬁfopﬁ?ﬂb&ﬁo@d@@f@ﬂ&%ﬁﬂﬁ%ﬁ&eﬁ& | east one

, urther mineral and/or v erein the co 03|t|on
Fig. 7 has. AOAHBICRPE SEche e B Suor docadd Gt Ry Bpwanix

Fig.8 coat Qﬂu&ﬁ@@ﬂbﬁctﬁbﬁl %3 s iR ludRigeh SAOTecbder,gi ven to a
fast disintegr at(g?%% or odi spersi ble tablet, a chewable

Fig.9  ap| dilusgptes,3 coee bdImEnts or nul ati on. The
Fig. 10 di SIdrmeﬁﬁtet %ld’&o&drgﬁxb&ﬁmfeﬁts di sintegrati ng )
or odi SI ta et €ess SecC
Fig. 11y of éﬁ'%ﬁ?&‘?s?@g@ qying F‘i’reé‘t)pr& e‘g ﬂ’g EaTpdss:
Fig. 12 1: Phanuserbids $inefbbd fod cﬂ&ﬂﬂﬁfg@bﬂdub spaaata:ptnmbamﬁeﬁ?d

Fig. 13;2? %%JS Dru% q'lvg;rgal [ e Nunb @044 uUs tent 7

Fig. 136-ORMEIIREL®d 4 £iBbH Br wﬁmﬂgw faNfneldss; s

application clains priority to U.S. Provisional
Application No. 60/848,965, filed Cctober 2, 2006 (now
abandoned). FIELD OF THE | NVENTI ON The present
invention relates to orally disintegrating film dosage
forrrs for del i ver| ng actlve phar maceutl cal agents

o s Y r o o o a .
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pharmaceutical industry, and are currently used for
the sal e of several popul ar over-thecounter drug
w@e@dnetsst i ncl uding Listerine(r) breath stri pBCT/EP2007/008683
Triamnic(r) thin strips (aétive agent =
di phenhydram ne HO ), and Sudaf ed PE(tn) qui ck
di ssol ve strips (active ingredi ent = phenyl ephrine
Fig. 14HCl ) . illsteates B gerictal @Vasview wh py eptspdar/dgooder syust@lienhydr ani ne
Fig. 15 Wh l mw&& & hefilog ot Malemg pfeefehmb%cypa@én{ew@raﬁdt he
t 0 maxI mum serum concentratioh iI's about
Eg16hourSﬂwmh@ﬂyh@ﬁhﬂpﬁémpsﬁﬁdﬁywct to extensive
presystem c netabolismin the gut wall, such that the
absol ute bioavailability of phenyl ephrine when
ingested orally is approximately 40% rel ative to
DESCRIPTHONOB FREFERRED ENBODBMENASasna concentrations are
achieved in about 1-2 hours. In addition, severa
manuf act urers have proposed fornul ations that could be
The belgweldsdribediethbodinents asg meielyn lumtradvqusthe miirciplesof thmrqspnttn;ﬂentwn
for ENB%@&%%eE%Wdﬂe& on %lfi; dgwg,gggggﬁ or r"ﬁl'teo rruc%%%
OBJECT COBING. It is understnod thit, medificatiomragdrivarstions of thetatrang¢mangs fndotiye de-

tails d&écgg eaug@xlf @erﬁ'gg%@xg%%erk g'lglé%félﬁ %%%L’t %ﬁ%ﬁte‘gp th%retﬁ;} to be lim-

emc circu at ent
ited onlﬁ by 818,566}k of theliinpending phtent cﬂalmmdmonb)n@e sgeific Jethids pressnted by way
EEQHE Eenflk | ry formulations for
of desci Eﬂﬁ%@n ous %h&#gans g@ﬁ% E% |cat|on but these
necessar|ly i nvol ve an adheS|ve conposition to retain

peted 85 by e RSP ARSI PUEh gt g
schemeayith thkesndqnbg danahxhﬂfaqm Iaslktytl-ehanml decodersThetansmittedieontrol data is

related é) tﬁgﬁg%l o-g ts a.kc]l Hﬁ)vﬁ Wereftra a %ﬂaﬁ@n r@@&n in terms of
non- adnesi ve I Ng | ayer an e I nt en ed to adhere

spatial pagitioh andvigeebSEhius therchutoad datanemftbmla@d &d the sd safied gnecdescription,

giving Mrmghoz%g’th r{}%)sm Bf tgg g’b M’L@gc eocle%pﬁor% can be either controlled on

pressure-sensitive mucoad eS|ve sul t or use In a
the decorigr idainteractiealy byoidiy ligener pyalsoringhgencodsr sidelbyaio predugse of
B bd ddn¥of fta and
A o D85 DU QORGP e L) S OB b B
downmigaignalintatcentral dath and axdawrmeix signa) thabis aelged torihasgprdussion system,
ol i sm and deconposition of the active
egihe?ﬁgredlent P§£gﬁé stomach. An additional advantage for
t hese dosage fornms, when conpared to tablets, capsules

In the pﬁ@&téﬁt&lgﬁl d9=ad ﬁlefo% o c@@éarﬁﬁ%y BRuWRE hrﬂﬂ@ﬁivaxlhlﬁe i&@tmix

somnme patlent popul ati ons have difficulty swal |l ow ng

channels picthe ensodan; The transcegr makies explirdtusg of thmpltickagnel dawnipi ipformation,
providif¥ § tr28SdBLESWiinfie kﬁﬁ‘éj afd bHj&ct RBddeoRitol BRIV thRRGndahiethe uﬁmlxmg

del ivery profi |ven phar maceuti cal agent

W t
at the decatley iwed depe fpmllrﬁhawlsw@wé%lw@pqoweﬁi it [@], pput all downmix channels

are treafdll $68¢ HﬁﬂeQﬂneq{l oﬁ@ﬁﬁglpﬁﬂ gﬁfocg’s\mﬁfﬂﬁ e@ sBRRIE m@ltichannel
processes th reduce the bioavail abllltg;cﬁ t he drug

downmmn@fomat@n hag to WM@%&W@@P‘&@%ISW% the, ﬁ'@%%@dgr
drug product, be it a tablet, capsule, or other ora
dosage form has already, proven |tself effective

The diskRRGIGH aRise 040 BieaNTRiX SRR 87 Do M astogtc wey or it can
be a dedigHBYRE 61 the eRloBEitde. TRihe BHELAS onRIcRY dedRin tHEQloWREnix 1 Be suitable

bi oavai l abi ity of pharmaceuytical agent. What é
for playhackdygn F§Stalgfq“}“rlr1°bﬂﬂeﬁld€if°‘%‘ﬁﬂ?n seheme(&-ep fisreo reproduction system),

featurm? Qm%n%a offttiRY the fransBERYEnA imulti-BKaAA] Abcod MR Etapd) This is a

'ows the sane netabolic and bloabsorptlon pat h

ys .
further @gaxms VB RSP A poding S mﬂ%lﬁmé ﬁgaftag ¢ fosnrmin hazaels Gfenultiple

downmix QbR RbAUER 55&5%@59}4@&\&& ef ficacy of the

I nnovat or product. OBJECTS THE I NVENTI ON

Accordingly, it is an object of the present invention

to provi de non-nucoadhesive orally disintegrating film

dosage forns that mmc the pharmacokinetic profile of

oral ly adn1n|stered drug products such as t abl et s,




10

15

20

25

30

35

testi ng non-nucoadhesive orally disintegrating film

dosage forns so that they follow the sane netabolic
wa@p@sicsabsor pti on pat hways, and obtai n t he saP@I/EP2007/008683

phar macoki netic profiles, a$§ existing orally

adm ni stered drugs such as tablets, capsules, liquid

suspensi ons, and orally dissolving/dispersing tabl et

(CDT) . Anot her obj ect of the present inventionis to

While (ﬂ)ﬁ&t’é 'E@ e%g of fHor bt §ﬁ51%@§cn9§th@ geJo i'ch@s @5&5?9 Single downmix

forns e pr esent | nventi on,
channebﬂ@msglt mvs@tmm dpey not suffer fomythis ﬂlyntafm qq |1t§t1m1@eja aethgd to jointly

decode QBQEIIH&ESS(;O%H% n ?E:n%hé dllaagé'egl it g/ dl bbb ble c%uaht?' in the separa-

suspensi ons,

tion of PUIETTY increases larmmpaseﬁbqnmher of dowmenipehagesis. Th mnmﬁlén guccess-
fully br%&%g@tglg gegﬂ%ﬁe%ﬁ ?Qgﬁ it scﬁ%pgg? }1 6d @%JOEQ Flo»tnﬁg A8l and

from or Isintegra T%
multi-chdnhelgoding sohgine where gachl obwgfcle @ansnsmdmaamtﬂq%@ne e proposed
|
mmmmﬁéﬁﬁﬁﬂ&%ﬁ%mgggﬁ nu at a n]n?é%g@éﬁi%k&h&@%@ﬁﬁuumnmus
of the appliratiayi and ¢t nirongitica bEibe pamsgmswm system €sueh asghe channel capacity).
pharmaceuti cal agent, and that are bioequivalent to
and i nterchangeable with existing orally adm ni stered
Furthergioteguingrdere than oihdwyenfik kandeldngglvaritagenss sirce it allows to additionally
. - [ .
consiae B0 AN ABRES i RN It LRl Bl o e
sity diffgrenehs @ impmiot gn oljecd nefing seberess Prioi ant sshernas att:ly on thetassuvption that
all objelftmrléﬂpédggnt aﬁﬁ]ﬁl &ﬁzgﬁeﬁr@% E%ro%&ﬁéﬁ@%t% Ywhile in reality objects

to I’TE xactl ng I Oaval
are not u@qcalyrte heenreslatady astee. the 16ff @teiqtght/ehaeml of zosterm sighahdncorporating

corrlai T ¥ AR i LR i o e O B g complete and
thus faqd@atmj@da@hébnth@camkahtblyo @Psﬁwﬂhegq’fmcﬁng film able to

di sintegrate upon contact with saliva in the bucca

cavity within about sixty seconds, conprising a
Preferréd@inibagichefi0otiprise fat B4kt 864 dfville PR Teduirksal agent, a

hydrophlllc bi nder and a water - soluble di | uent,

erein: (a) said filmis fornul ated for dellvery R

A syste@efprotraa!&tm% 26 ét?ﬁmtgmswahwﬁ@ Bt AbISEs HeipS # gty channel

downmm@a add¥idnaBbntrel dafaQietRiBEE e dbictseinfriding: msﬁ&muuﬁ)eﬁgect encoder
rom about g 05%.t o about 50% ég of, s active
for encmarpé%wp adiopistts g (espih aéwfl agyut fhggul-
tichannél @oWHnad Akt e%ﬁfim(tﬁ&er&%k 8 sfatihlBull® obj eaegwdea lf6tdecddhgayinul-
i mredi at e ref ta | et. or or .oral

tichanne} AP, HEALGS ultjFhennel doFramy ohiect BRI FEeEnd 4p gbiect

renderi@GhdtMe b a&waﬁ@mhmmﬂnagemb sighalSaitabledfef dudRctepto@i¢tién. | N
one enbodi ment, the inmredi ate rel ease tablet or orally
di ssol ving/ di spersing tablet (ODT) is characterized by

Fig. 1a fhstnit@rhdpenyiatoftbany aidiadbjdct todidg (SAOCY, comlpﬁytbg/an SAOC encoder

ton IR oot b e i GRS R bR A i o an -

ject dovaBdik eMBRting/éf] K >4 Bﬁdi@ EiinBeld, Mcdoadifd teeﬂwdv:aiaametdr@ hifte@ssion about

o app AR B et A DI PR BT s o ogelid B0 o
concernGlpAhSFIwRE mﬁtdo&slaﬁémm&&u&]mlmm@mﬁ Das Bﬁenr';\Buﬂneﬁg:cékSarﬂy

veys, o B S ] ol R B 5SS Bl 1 s o otor
mation. IFAAR tR SADE e@dIEr e@t@amjécopma&s b2 esdhabiet Shaif@aedon of both

. 1 a Tnax .e. tl t o maxi,mum,
time ang Kigighiiahe r%é‘yﬂ% de&?@twﬁeﬂ'ﬁﬂ CamR b Th thetial aydig object de-
coder 140tk thelobfechdbwnsnix aah afind)e) teSlowamix ififall skl thelotjedn pzmhﬁetelé (& gener-
sy o2 ot a5 rsne 3 oo L 1 T o
about 90 or 60 mnutes; a 90% dissolution tinme of
greater than about 10 or 20 m nutes, but |ess than
about 90 or 60 mnutes; and/or a filmcoating that
delays the rel ease and absorptlon of actlve |ngred|ent

I Y




10

15

20

25

30

35

In anot her enbodinment, the filmstrip of the present
invention, or the imedi ate rel ease dosage form can
wheoodeidiseed by its pharnmacoki netics, and in onBCI/EP2007/008683
enbodi ment, the filmstrip r imedi ate rel ease dosage
form has an absol ute bioavailability of greater than
65% 75% 85% or even 95% when admi nistered orally. In
user. Therreddesing efni oblieste int M huslid ¢Hanneds makes vse of Anendpringgnatrix provided as

. releas age_form has an absol ute bioavailability
user mﬁ“ﬁ'ﬂt‘%ﬁ? @@@3&%’@? than about 45% 50% or 55% and peak
pl asma concentrations (Chrax) in less than 3.0, 2.5 or
. 0 houyrs. Fi.nal .bec e the,fi . '
Fig. 1b El.b;é%t}l?gﬁf;%/oqe{)ap% Pg %téaki Slrl(ﬁg de]ectr% F‘gdt‘ﬁe%’ xlgg%#%a?ﬁgﬁEé QLFodm decoder.
An SAQR 8édodér 104 sinpitdly tdrnaemtinention dag bé realized @s ay@AOC torMPES Sur-

a Cco bl,e absol ut e bioavai il T, a
cound SR T2 3008 P AR s b Yool 09°R B comotes
renderif}i BaAk \A 61gizei MR défings the birget reg@inifip of thatN olgrgs fossaudioehannels.

. sane unt of activ har maceut.i gal ent, Jhe fil )
This mafe o depred on Sty e GERBAE) 19 14/8 R ot pfporg e Fiendly
interfact Fetfaddib Object @thnlpyilatiom(wHichr can hlséd makeuse of rhexteneatly provided scene

| ence to a,conpara [ iate

. thei ' ' I d el
cesrnbfy b bS] S s e L Pt RSB 2%
task of 8 BAGIC dee¥AE} is td Péitepblialgrecrehtdehd thlgSireriRMind6S tREGH gL 16%D objects.

or_ used so that the active pharmaceutical agent,i .
The SAQG4P MRRSESHFRITA BEBFYISE1 0% 88 35 RETHUIS FeRferan B 4 he object
downmix){be 4eRnhik&ide 3Sbiitibh BRfudihg thel dod@inix Weight@Rti-0D ,laed the object

.. . absarbed through the oral  nu .ol f necessary, .th
side infproetien, 5pd BRTFTPFS &SRR GBS B8 MRS oo g glortnation. When the
transcod ﬁdl%ﬁhlﬁzllqo@&dﬁx% u{ irllaat:me@is Biv@itioR/h sabseqdnt N%vE?ﬁmeuos fed
.. .agent throu e, or nucosa i.§ [etar ; e filns

with thig Aga i bpredien g1 dA SPBREGUAB PpagTiEh BF ARHELRPRTIB when

taken orally, and are nost often swallowed in |ess

than thirty or sixty secqonds afte 1L1i S ion;
An SAQH, gerppi ek B eI RSEarT Cro Pt TA0B i MRERS e
transcode? l?Zl Qﬁ'l_&h%te?@foﬂoﬁﬂmﬂ BaBed MPEG Shié{d@ddﬁ&)dﬁté@ﬁambontmned render-
. swal | owi ng of the active ingredient, and thereh .
ing matgy kel x A eesasy s frcest pacive obihe M qlles gk, pibyghanncs. Tis
matrix @&dlidbpeaddh both avlah@Begheddytdall it 1406 Bhal toBiptf of aQkiors lisek Stiendly inter-

seconds after_ adm nistration of the fil tq)fugther .
face forgueiR P RIS ROnghe TR0/t | sl epp i prmber of oulpit audio
channelg {SM 9? ﬂflﬁ&isikré@{he %{A‘U_U (ﬂchc?a!ﬂ isAo paﬁépu(fjauy ?éci'éﬁ?elpli?_ﬁtlgéir reflering of

.drug of the present invention iIs a nepez i1 m .
the origgal figio qpfctsn Rt AR(S 19 MP EQ SHiTEtd rapseedsi L2 fasescasinghf hg rendering
matrix ATHRGbfEI@RER SR dodhinel Sdaihfodasnmaeddhldidptie doitintik wdight matrix
D snc b e b LS B S Pl ienor-
mation.w&hh@l_é uﬂﬁsﬁ&ﬁf fsQ;dill_Cﬂ'cbkgdibﬁ tothe aﬁﬂaafhﬁeénhgm afshlbiﬁalp&hf ]?/I",.BEG Sur-
ich is characteriz an ol ut e .bi cavai il t.

o TR Bl Bl 208 S R B o o

ties. Which is fornulated as a base to retard absorption
t hrough the oral nucosa. O her preferred drugs are set
forth in the detail ed description of invention and

Fig. 2 ikusaired s opditioh of oipacy.audid dbjett@RAOCHehcaddrd gk tuglit by berent inven-

i i nvent.ion wl| et forth in rt.in the.descrinption
tion. Ty G Greace fed e o 3oty 1 aig S0ty 8 b tractor
202. Thd@6®AmRES T01.miés thegbjdee ihtoan bbject lywhmxohsiging bf Kivel audio chan-

i nvention. The advantages, of the,invention wll..be .
nels, acpording Y06 &fAdCE PRAMAGE A0 Al HRUIS foopmipa Infermalipn Thijnformation
include§®8dtrition QP he Bflied GoWifixyweiiht beitt Maiid, bptionhlly, iflxestisduent

. clains. It is to be und%%%éood t hat both he.tonggoiqg d
audio objgstFRTamelFE SRTFIE RSTRtSARPIEHEIAIINIds FAIRYEE drsPriling the powet an
correlat iR EHeRbjeBHodnfhixe AS HERkia b¥ dREGseR b Sib3équet pargipla itk rale®f such

not restrictive of the invention, as clained.

DESCRI PTION OF THE FIGURES Figure 1 is a conparison of

di ssolution profiles over time conparing three

commercially available formul ati ons of ondansetron

I T —~ " o - o, .
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is Zofran(r) 8 ng Filntablet. Figure 2 depicts nean
(FIG 2A) and log nean (FI G 2B) drug plasm

w@omseniserat i on profiles versus tinme for 8 ng PCT/EP2007/008683
ondansetron Rapi dFi |l minves¥igational product versus
Zofran(r) 8 ng Lingual orally disintegrating tablets,
as described in Table 6. Figure 3 is a conparison of

additiord] paswheitrs isrio pive diceesdo theenergy ard OFRIBNT ofSubseispbrerdesrd apdio
chzmnel?l mgt};é ?agle ShdQRRRS feb{ ;iap&ﬁgété?@m QréiSed dHfSBl@laﬁt'@to 16 RASkhix, the prin-

commer c aval l abl'e donepezi |

cipal exhgndlre bein theibdek/foond cuep f@n as3. hensgieen sotery Theiprdia abjechprgameerrextractor

don i
207 xR S5EA e R B0 PR UE A P S o g
ona tmﬁapd GBquencypranting basie whichtdne oftwosnerdes medes is appligdnihe enerpsbased

e it AR B b A i
formatlorSoxﬂapDntﬁng ofitixr Maruﬂrppbjeﬁts intd & stiréa dbjdctsrand A — 2P mope ekjects. Each

o omline at 3 mnutes is
mode ﬂgﬁ%ﬁ‘fr%‘%’% %"{rff%:iligu%e 4 is a stacking x-ray
di ffraction pattern for three sarrpl es - (1)
. . .ondansetr ase For
Fig. 3 RSP O E ooy Exftof 3B Bibrting n iy Bised o, 4 grouping
301 int® P stbadol objedts amdl NSt 21‘? mon@objeds i B;rfamed £c@yrding o giﬁupmg mformatlon

L

tions aré fid Perfdfgd. 'Iﬁrlogibjfeet ;E)WC& md bihdmmalizied goroalatioe afe@xtracted for each of

e P oRIRSRE TS Gy So b LG ot

of the Mi-RPmasmb iobjectpBy the iond pﬁraﬂﬁtdﬂfmttbm3 bRsgotelsetnfBY power parame-

TAI LED DESCRIL PTI ON OF | NVENTI The e
ters anc; B JFEER SHESIA (90 RAFRARSTSEY St A0 B0 (R Ty ES eruping data
to formttlﬁb db(fjlsﬁt ﬁﬂﬂl@%‘? rmﬁ eoding esh a4 mﬂrmdmaﬂén W| mm@ct dto (tjhe larg-
i rent.s of t i nvent e Exa es i nclude
est ObJ?tf?Wéf?fw‘%e‘F?pﬁ?ttt? g‘ﬁgmﬁr?ge’t%age‘g% Pﬁ%e%mased inthis
specification and in the cl ai ns V\hr ch follow, the
[ ncI

vig. 4 Pt wofPRe s mme R Rt 204 Bl i bl Yt mode. For cach
comldefﬁdhﬁidlﬁeil&encf iit@yal tierfolboseing bgerations &e pﬁ'ﬁmmbd) Fbawch of the N objects,

oRbuIeoT g Lo EprTE AT R T B s e ey biest i

a least Sq0Ares eh@NTIGNK vaeightsud tmhnndmamhmauaﬂn aragallvtl ObgotPrediction Coeffi-

e 05 S U SH R, AT gPHE o1 e
encodedlRSI0R Itcb@&n the objebtiparadietdrd) ThtlerBodiRy aarmﬂmmm&te atre@ﬁﬂibﬁ of total num-

for nc ed ,tabl e
ber of O;%E%%ﬁo u e:‘ﬂietgﬁw A St'filééfl% %%&e R’f %%zﬁi:og,u total number
can be x%ké&%@ﬂﬁﬁm@{]f »'iN5- B} ifftheAdofbingiis W Eigiitaiahdn Dim.dﬁﬂln‘mﬂ:t 3 7

When si nt egratr on requirenents are di scussed
herein, they are preferably nmet under the foregoing
Fig.5 iltl eﬁ'gtles gt?urlgl.r% J)foag%A(f&t ahgpllgb @Errllqu trglrlsc@deg IOZOhsftédgm gf' the current
ot o84ge Tormi s sal i sintegrated"
inventions Ferceapi teheﬁgqudmosrr intervgl; the ddwnmixsidgtinformation Pltﬂrfh%r‘i’h}w Pammcters
Sl 4G o i%nﬁ‘imfﬂt?s d
areconfs 54 A8 o8l ki 5 R ol Burbll o MR PR MPLL? Surou
parametess qf aype&iiDy CPL| mddGCeand@rdoﬁvmmg’n@m@eoma@thabf Hze 2 xK.

antc"g‘g’ltﬂlv o#{)ll e%ul E?SO?L@J[A wr?Bé’?inﬁw os awy‘? I%?ﬁggvzgﬁgm

operatidnhuecarding teethe chmhmtese i 3 sisdptificlgtdeat ducmco@a fat € s@dhis matrix is

nit woul he co t
the dery R s o SRS Bpipmng GANR h e BloBf SR St Tl mode
is illusthaesdah the didwing With the selecttarsitciosD3tih positidneA, cvhsieat thgnermiabeperation
condi ti ons described above under <701> USP can al so be
enpl oyed. The term "di ssolution"” also has its usua
and customary neaning in the pharmaceutical arts, as
described in <71 1> and <724> of the U S
Pharnacopoela (2005 USP/NF) Therefore a frlnrrs sai d

o 4 .= o, Y
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apparatus. The term "imedi ate rel ease,” when used in

this docunent, refers to a dosage formthat allows the
waelewg/0¥as3di ssol ve in the gastrointestinal contRCI/BP2007/008683

with no intention of delayi#&g or prolonging the

di ssolution or absorption of the drug. The term

i ncludes tablets, capsules, |iquid suspensions, orally

mode hali th¢ m@@mmsngmcﬁ dnadditionpl advahtage qf@mrtyam@dd igitsyesability as a stand

o SRS s U0 00 By

converterdsrusedsltrpcab'laen}tcrebmndqmg ast, a "nodifi ed rel ease"
dosage formis a dosage f or m whose drug rel ease
characteristics of tinme course and/or |ocation are

Fig. 6 ithistratesdifferentapenativn mbdes héa derewmik converter$ay esnﬁambé by the present in-
o ffere .

ventiong St VERseldg Akl R0 R A iR R0Pl FEAR K channcl

audio ehdoderf thfsdutsteéaaas ﬁrssdécbdbddxyahe d:d@a@eodeomisnuonlé I tud&addnmnﬁudlo

. signals. dﬁlﬁ%ed e re ease segggﬂ'? ﬁ%{]n&{::%s)p %g&%arnelﬁpEG Surround hybrid

QMF fiperctank mithe/T/Fathit 1682. (The ime @sdifjequtnayrvanilgahadx operatoh defingd by the
atlea 80% O°/ofa tiy ' .. .

convertet paatiy t?‘rfs | rgﬁ’g €% ‘6‘?% QS %rr%gs i egg' fhe matrixing unit

603 whic petphtls adtem(signalummearmmi QMFrglofmas. Thslrybii) exhthesis ufit 6Qdconverts

oo B e B L SR b s

defined4n Brderto 6b@@in b&tterﬂ-,q@ncy resalufirnabeande bwenfiapienias by nzeans of a subse-

east .80% 00/ A)| dissol
q“e“tﬁt?“‘f?d’f%‘ Qﬁ'@ | rr| n pr e‘?beeqagt\f{%%&%ggetglgﬁ g’é{’%ﬁ%pogﬁqut
filters, the detiversivn ﬂanﬁhahybsﬁ to thnstahdanhQMF, dorntammommbef simply summing

o ESGERE 80 A B FhRETE B g gt o comiessy

parameticssadoutbding”’ Proa ¢l 4% ABfsconmehtion BErlin ]Gerenanly MAﬁemnt 6683]. This
signal w?ﬁ%g’desq? ,§§.|§ °§§§6e 0%%\% g" gt a é‘%@% age gnr‘%'f:n‘?‘l %%L’ g%%jgfl ﬁgrhg getector
switch 607ap pdinyond& Such ¥ QM doveérsignat cands sfedt dirzrtlyBi0%hthe corgeponding QMF

fo.th ' i . .
a3l Py AR A fon s
terms ofréalaya corfipldxitylind qlity. The pat gossibiliginid obtainedby Per®rming a QMF filter

T L

pos1t101uB dmaubetértblactﬂtmlts a digitah estio steredsigpil thatadsa Q@nfoh éedrinsa the time domain

AT
The thiw mkﬂlbﬂltb'hnelehmemftoeswmheﬁm inepositign ﬁld%@bteimﬁgbx eecqqﬁﬂs the time do-
main st eg' LipLF gﬁtﬁgh Cteo 2 ﬁqﬁg ﬁ&d&% fh&%ﬁgﬁ%ﬁhﬂ of {48 dbwhdx converter is

non-nmucoa neans at th osage ormiIs not
then a sthee @ﬂ@dntstmamadmhwls svmmtlrbbmélfa qoredegeder gentained in the MPEG de-

coder. "@E g Hé bERLraGER gul{ahfe%ﬂhe LREWRLR e ANS B MPEE Sutrb\fhd

orm I's not designed to adhere to the nucosal
transcodey isf sgpasatedby thh MBFGrdagpder hy p egangesion that ipaneses resiiGtiopy on bitrate, or

in the cgée%ﬂafiqué' I%teﬁﬂesfrés t&'tbfe! ﬂHﬁqlaHSﬁJ@c? fendQfie it Bfkre playback
therw se term % as used herein with
referencetothefrnal product (i.e., the film as

Fig 7 11 i Jtﬁcﬁlﬂ%ffaﬂﬁ/ﬂaﬂ@édzﬂﬂnd‘mdér%rgs%edo%ﬁlm TROQERS down-
percentage of the total dr 5 %"t@ contri but ed . b
A€ot

y

mix is Qoneer@d by) theee mtﬁgqeedﬁeéh@nelrhy they a(TI3 bore Thesg intermediate
channefliafel iﬁﬁhefr M@ﬁv@%ﬁﬁé hFRORITMEN MO T D6 28436 yie the six channels of

practice, the typically retains some of the water
a 5.1 chanep! omnfigiiatiesl  used i n preparati on. Wen doses are

given for a drug and its salt, it will be understood

that the cal cul ated dose is based on the nol ecul ar

wei ght of the active pharmaceutical ingredient, which

i ncl udes the cationic and anionic species in the case

of a salt, and just the base when the active principle

is not present as a salt. In addition, when reference

I's made to t he salt of a drug and pharnaceutrcally

T T T o I " o Y o .
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mat hemati cal |y possi ble. When used herein the term

"about" or "ca." will conpensate for variability
w@bdosmed3f or in the pharmaceutical industry aneCT/EP2007/008683

i nherent in pharmaceutical @roducts, such as

di fferences in product strength due to manufacturing

variation and time-induced product degradation. The

Fig. 8 itlestratenia praoticaluse casa jnoludingan iSOQCrmceder.iAn audio mixerB02 outpys a stereo
J
s 1 RS AT URrb SoPE E fcreucums

1-6) and epncmeldy aiditiona] titputsffrom effest wb@soum a¢verbldte The mixer also outputs an
t r

individy %rgag,t,&r éﬁetrp gig ﬁk?dﬁ Hg%%gm?%?é??%& & &gttrgg g@f&,am bt do¥amontly

used mxxenﬁmcrttonalmenwb aadintertrogmnat priauxiliary send’ int ceder ¢o enitput an individual

one 5135 SIS T AR SRR Bl ot

and theanquh&lairahamkel netputc(objﬁ),m‘g/ inputgto thed AXChencbder 861, avhichds nothmg but a

. .pl as r.ati o ot r. t. .
o 2370 S50 SRORF L ASU0T SISl BBl Y potcnin
where thelaidixi cﬂjgecabbjﬁ)(cpnﬁhmgm snead:lr) shmiubsbheasiibjeds itd usey cangrotldddevel modifi-

. dpse- CQLL e und
cations 8? F A998, 5195, 5id ous \éﬁ“’éﬁg&a | ng{‘)ﬁlatxgg&ldépt itis
also obpauatmttwo er taore agdw eb]edtmoeldbe(qonmteir frethe "czbhmt)ingtxté panel in 801, and

e B e el ARSI i

observed phar macoki net i cs, and that nean
LGS
i e o G508 SRR SRR B LR L B el BB b PR ontin. o
discretd domplex\siznsls only pthe vomiplex mn¢ripysiuct and sgatedynonn (eapigplok defined by
filmthat is particularly well adapted to disintegrate
rapi dly when placed dfwyhediehd@).of | a patient, and to
facilitate gastroint stl nal* absorpti bn of the 6y
pharmaceutical Iy actifj a@eﬁ)t ;[f(e)’f I mand active
agent need not dissollve entireky in 1he nouth, and
preferably the filmis not entirely dissolved. Wen
tested according to Ph. Eur. 2.9.3, paddle over disc,
where V(9 denbtss fhe edrepladdoyjugdats sighal ef y(/at Mhﬁgttdﬁﬁ%ldaredlm/ﬁrc subband
active agent rel ease) w thin_about

sampleyrom p sxdulied flterdepleer vindeyyed FFJ analygis  Qdigres g gl T uader-

stood tlﬁ?bhes%l sSBbab® Habeode nahdfarRidd BXcktd he'ldisBRtel timd Vs Byorresponding
di si nt egrate_ conpl etel%l),cl?and it preferab

|
synthesgh SferbaokoRsrations ok iR POk ek BRI eI A AiEngbin asine and fro-
quency%ger%l vafkcSe %_ﬁaﬂfd@f R peR&PhuRilySrnbtdlated tilin@ bt tBE txﬂ’x@-’ﬁ@ﬁ\xdn&y pléne which
ese

| owed. di si ntegration tines area]gref

bl
is apphab@éﬂ\?éascppmnwé sighal propeiifs. Jr ssriting thergtysp apdio obfects cdn be repre-
sented AN Biv§ bEERAn LA aWRtix,aS When tested for
di si ntegration using the method described in Ph. Eur.
2.9.1. The pronpt disintegration and swall owi ng of the
filmhelps to assure g@;t rpmwt estbpp.l_l bsor pti on of
the dosage form The| f d anot 0 B conventi onal
mucoadhesi ve type,gd ane'el Yo defz({‘/e active agent )
transmucosal ly. In one enbodi ment, the [filmis defined
by its |long Tnax, (0) 631 ousg@oqxjnents the film
has a Tmax of greater "than a out 0 5 4.0, 4.5,
or 5.0 hours. Alternatlvely or in addition, the film

can. he b t [ LI Ewnmix
The doypix we ééi’t {;‘xq? a%zsor Pt og’)el% >tkih&e%?%%{£€t§é|1{n%r ef‘:il gPynmix sig
nal in tlenfdrm offm Matrik with A rdwadhnoeght tbe mbthie nfultiplicdtion an absol ut e

bi oavail ability that is greater than about 45% 55%

65% 75% 85%or even 95% In still another

enbodi ment, the filmis dekiZmgl, by the rate or extent 3)

of absorption of active agent into the bl oodstream in

addition or alternatively to the absolute

bi oavail ability of the active agent. For exanple, the

filmcan be defined by Tnax (i.e. tinme to maxi num

concentrat| on of the actlve agent |n pI asrra) and in

......... Y . Y o "
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disintegrating film able to disintegrate upon contact
wWth saliva in the buccal cavity wthinabout sixty
W@ emsnds31 conpri sing a defi ned anmobunt of an acPCWEP2007/008683
pharmaceuti cal agent, or a iharnmaceutically acceptable
salt thereof, a hydrophilic binder and a water-sol uble
di luent, wherein: (a) said filmis fornulated for
The usefl€dnirokedyobjrkt readeting oiatrikeAafsing M xNodetgmminieethe M channel target ren-

) strointestinal .tract en . ied.t AT
dering og %e&uglp phaecéta H’b £ gogg o? ? vgﬁf%r_o g %r?%&lgﬁeo%%ﬁg @tlpﬁ@tlon
(ww) of said active pharmaceutical agent, based on

the total weight of the formulation; and (c) said film

is characterized by one orYmoA® of the follow ng 4)
phar macoki neti c paraneters: (i) a Tmax of greater than

) out 4.5 haurs:..(il) _an sol.ut e, bj ' i . i
Diseeesgiprs oA eiec Rl Bppi ity e ARl SROE dedods o gen
erate anabprokinibtion indle perceptual(sense)of the Targst rastleringsX of tha Arigipg gudio objects,
given tha réhdBHY Hatrid D 1R MoRRSH! Nt e BOWRNR =8B! DI, bivd gHj@BpAEmeters.

t han about 45% | n anot her enbodi nent, the invention
is defined by its bi equival&hce to. an j medi

The objec PRERE T 4 74" BT (GHEDY UG PESY ingfipop gary iAformation about he

covariattte 58 ik bHipitAIGb R 18 laligtetrailsaé veéréibi donbéiddnt €0 tHedubtequienederivation
same anount of active pharmaceutical agent.

. J .
and alsqyieparinEe o he BHSI<ASRIRE IRSTPHGH JIRFOYTLTRE A ALY B M rized form
by the n@a{g:%% ﬂ)er\g:'t 4 tvﬁgfeeﬁlé 85 deht3 th@mnﬁ‘plléx%ogju?d;/tgw t @ste%lagﬁ%eration.

ntact with saliva in the buccal cavi i n about
Hence, griergyymasie objeckparapstepy fugiishe pesities semadefnitsui\ve Nomatgy E such that,
. L ceutical agent, or a pharnaceutically

pmmmbé%ﬁ@ésg@ §£@§It thereof, a hydrophilic binder and a

wat er - sol ubl e diluent, wherein: (a) said filmis

formul ated for delivery ofs qiﬁ active agent through )

the gastrointestinal tract™when applied to the tongue;

(b) said filmconprises fromabout 0.05%to about 50%

) (w.w) of said_.active pharmaceuyti cal ent ased _on
Priorary g raiest oo JiFEu<oHy e P AR P e AR (LT Yheprpgated
In this dase thé RREHMI B & d4pionil @ndconitdimsashiyednenpprokidasion toathd elfjecoenergies
capsul e or orally dissolving/dispersing tablet (ODT) .
S, =|ls.A et nedior i, HeThe ahjekt asraingler pxvastprasearding i Figdemlows for gn impor-

s TSNS AR B e s s
signals fop fviic Mt sfintitas onGbsenbeoftbefrelatih dogs v holduA grouping of P selected
phar macoki netic or physical properties. For exanple, )
stereo prinsofiobjeets értieecripedbiutbt indexisets (\8,.ehhrieh & i-7 ; dFegythgse stereo pairs
absol ute bioavailability, and preferably the absol ute
the corrblatdav(@j ls, Aoislcbiputedsang tisadopldxtimal, etebsilute Salpe Ff3h¢ n@BRtizsd corre-
even 95% when adm ni stered orally, and/or a Tnax
lation (g at er t han about or 4.5 hours. The reference product
coul d al so be characterized by its Tnax and/ or
absol ute bioavailability, i.e. a Tnmax | ess than about
3.0, 2.5, 2.0 or even 1.5 Q[(&»@)hours, and/ or an (6)
absol ute bioavailabilit yp'gr”eﬁ{ Wm“t han about 45% 50%
or 55% Alternatively, the reference product coul d be
is extragteibliyethé sered patayter dxgraciorsi0R: Atghaddcoder,itheWCCkatacdan then be combined

. various e di.nents_co e . .
with thog@efsfeh iy S TR Ao R uCEF Gt Risdonat Ry Ror iy fPAP total of
N =3 objecks pf whieli th Ifiyst wonitcalsikts a lsingle pin §112)6 Ghe tRBsmittedenergy and correla-
m nutes. The reference product could al sq be_gggined
tion datiyis 5155, 5ia0d ¢h it this eaperthe comBination intg the matdy Eryd
t heconparative reference products of the present
i nvention, when tested according to Ph. Eur. 2.9.3,
based on the tinme it takes to dissolve 75, 80, 85, 90
or 95 w. % of the drug substance, when tested at pH
1.2, 4.0 and/or 6.8, are preferably greater than about
5, 10, 20, 30, 40 or 45 mnutes, and | ess than about
90, 75 or 60 mnutes. In a preferred enbodi nent, the
di ssolution profile for the reference product is in
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150 mlligranms, preferably from about 40 to about 120
mlligranms. The filmmay vary in thickness anywhere
wo e@soadsdout 10 to about 200 microns, and pref ePEIER2007/008683
does not exceed 8 or 7 cn® iin surface area. The
i nvention al so provides various nethods of treatnent,
based on the particular active agent involved, that
rely on one or nore of sgveral, Qﬁf"hlo
characteristics, |nclud|9§—the placene t of the dosage
formon the tongueESpakio% ng the do ge formw thin
ten, twenty, thirty, foroy-five @r si&tly seconds, and
smallomﬁng the dosage-formwi th or witRout water. In
yet anot her enbodi nent, therefore, the invention
provi des a nethod of treatnment conprising: (a)
providing a non-nucoadhesive orally disintegrating

The ob_]teét pmam%m‘sqn te prédddridh %Hataﬁ 4B ?&eﬁ:%&ﬁ@ﬂveﬂﬁ&n%@i faMang dh Nx K

buccal cavit in a si xty seconds
object m@hqs\on spafficient @?é)ﬂé%tﬂ&rﬁ) avpilaie tofhe 'é&cpw guch that
phar maceuti cal agent, or a pharmaceutically acceptable
salt thereof, a hydrophilic binder and a water-sol uble
diluent: (b) placing sai¥=CX-CB8.the tongue to (7
produce a disintegrated fil mresidue; and (c)
swal | owi ng said residue within about sixty seconds of
In othersmps fobyach sbjedtitizere is ladinpdrzombioatisniof the dawamix chgnnels such that the

t t hrough the gastrointestina
Objecw?éac't%;%ﬁegr E?rﬁgg%%;}b@gi d filmis bioequivalent to an
i mredi ate rel ease tablet or capsule or orally
di ssol vi ng/ di spersing tablet (ODT) that conprises said
active pharmaceutical agent or a pharmaceutically
acceptable salt thereof in said defined anmount; (ii)
said filmhas a Tnax r eat th t 4.5 hours;
(ii1) said f|In1has kﬁ aH@Z Jieégﬂggv ilability of ®)
greater than about 65% and optionally a Tnax greater
than about 1.5 hours;or (iv) said filmhas an absol ute
In a prefsrisd gmbdiment; tP?OB? extrasiar 4p1 sqlves themompal sgeafions g
Trmacof | ess than about 3.0 hours; (v) said filmhas a
Tmax | ess than about 1.5 hours. Fornulatlng for
Bi oequi val ence In still &Xhe$Xenbodi ment, the ©)
i nvention provides nethods of fornulating the film
dosage form to ensure bioequival ence between the film
or, for themporgratianiivedeal velupdPRBG sasedibspdype f or m cont ai ni ng t he
same anount of the sanme active pharnmaceutical agent.
In |ike manner, the invention provides fil mdosage
forns that are fornulﬁﬂ&@XX@ceR BB@}IO t hese net hods, (10)
and nmet hods of treatnment that rely upon such dosage
forms. Thus, in another enbodinent t he invention
rovides. a whnmix
In both g%sﬁs ﬁsucoa ﬁiggall 9@9%‘?‘1‘1‘\%& glf;ﬁ[ tegrati ngdan Smgular do covarl
ance, 1t<ﬁﬂlmpzsbsmmglph(:ai))n;&pmﬁhdleﬁgv1m&aal ly swal l ovved dosage
formthat conprises an active pharmaceutical agent in
a defined anobunt, and that is characterized by (i)
gastroi ntestinal absorpti oPGwkn swal | owed, and (ii) a (1D
first pharmacokinetic profile; (b) fornulatlng a first
batch of non-nucoadhesive orally disintegrating film
where Bislthe Itlentxﬂy whtrik efjsizd & . L) hascfolh teak it follaws bs'alempatarydmtear@lgebra that

e s 55 e A0t S RIS et s s e

e e O o380 B b s

decoderdfras thie vexticairsal dfparapuetirs(ani the dawsmixonariphar nacoki neti ¢
profile that is bioequivalent to said first
phar macoki netic profile; and (c) clinically testing
said orally adm nistered dosage formand said orally
di sintegrating filmfor bioequival ence. In stil
anot her enbodi nent the nethod further includes (a)
neasurlng a flrst dlssolutlon or d|S|ntegrat|on
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Bi oequi val ence testing typically requires an in vivo
test in humans in which the concentration of the
wW@easMessngr edi ent or active noiety, and, whenPCI/EP2007/008683
appropriate, its active net@abolite(s), in whole blood,
pl asma, serum or other appropriate biological fluid
is nmeasured as a function of tine. Defined as rel ative
For instahc@paombidertfor 4 stered ddaimix ( Ki=ddhe sasé efithnee obigEs (N =3y spmprsing a

a conparisqn between a test and reference, dnu .
sterco (HTEL ok, FARATEHP AR el Bpsebfr O SR - Thpdowamin
matrix gOnparisons normally rely on (1) a criterion, (2) a

confidence interval for the criterion, and (3) a

predetermined BE limt. A standard in vivo BE study

design is based on the ad 'nbsgjig'on of either single

or multiple doses of thg-fest and yeference products (12)

to healthy subjects on se rateﬁ¢élasions, wi th random

assignnment to the two possi bl e sequences of drug

product adm nistration. Statistical analysis for
. phar macqki neti ¢ measures, ch, as .area under the cur
That i, (g RSO oG SHATTELH G vt | n SR HR RF ehapngliS o sy V2 - The
. based. on .the.so- “tWD _one-si de RELA PP S thi
orc's REREGER i€ aifa S ARudedls 08 St tnd B balinl :
cLet i g res_dete ;geg_@f; ,and ¢, =1-c,,/\2 .
case beggl%gdr@gd%g{éi {‘J‘n 10?‘??1/2% Bst ﬁngfnr efer e’hcg parnO(J(I:ﬁct s Bre
Hence 6 Aiaabelbf ©PC Ehitichapfiice isgdivendyt (N &) a2e(3adp=2 .
bi oequi val ence and i nvolves the cal culation of a 90%
confidence interval for the ratio of the averages

ul.at.i ' t he neasures for the
The OPCPORYUL: JEJ?E# REERSH tte ngﬁgag EAuaﬂf)ns

test*’all erence pro To establish BE, the

cal cul ated confidenge(snt efyval szould fall .wthin a BE
it e, so{q;zagﬁlr‘“‘} h%’ rgﬂF (otkliom oduct
averages. Further d arh/ Hé i ng BE procedures can
be found in FDA's July 1992 Cui dance Docunent entitled

"Statistical Procedures for Bioequival ence Studies
Usi ng a Standard Two- Treat nent Crossover Design," the

SAOCﬁ%Q%E@%ﬁﬂ&LMKQEQEQQre i ncor porated herein by
nce. FilmFornulation Preferred filns according
to the invention conprise a pharmaceutically active
fﬁ@9ﬁ . fdl i ] ( oha@ne of the
Refe 0 {%ﬁrﬁé tgédjgfltlggﬁgl thﬁgraggftgﬁ?gcaﬁv\?a er, antim crobial
(s yr-agept={,, vat, grc, )| T teansioderdhas to astpuha sterep Hewsnmia j (b ngnd parame-
~agents, softeners, and fillers, flavoring, a

ters forghg TURant QT baxes. dy hecfass 45 DavoeR stefep dRyEmiK it il be sssumed in the

followifid AR K17 AlsDothIhY dtiet pddrieterS hrtfthé MPS MU T@ R efers exist in both an en-
enul si fyi ng agents, thickeni ng agents, b|£d|n ngnts, .
ered. The energy mode is a

ergy meds| agd p REpdichemmede, allfur eqrphinations haye to hegansi
suitabld Hofte lY&%sitA'eém clasre%ee%ow?sﬁwiﬁﬁf(o &allsmsh&»k erfaaefmﬁ'd@eer,in the consid-

propyl ene gl ycol, an e like. In a preferr : .
ered fregnensy ATieEHal, T SrBOdrytposh s YIREG Symeindeeraiielers dey i e fgliowing
text haved 8 be ploper3ulintded Waf RledHor B teibirdindgioagent s and

hydr ophi I i ¢ pol yners, such qf gol Véﬁél'a|00h°|
To furthgsiclagfihe e comtjragpn memiaaeq aboy ’&i%f ™5fycol ,

1. PObj¥R biEBR i éetls mcte dndtraiscddesin peadictioh MBésS,
gelatines and the |ike. Therefore, when it is stated

2. Hebiest paramglersn ensrgymode apd rans AT B ELORY |A%%r sol ubl e
3. bcbtgedt PeraMEeRlin prééicioniicicGORC) 4nd taBicyder in predictivinlthodee
und

erstood that these t ents may,be descrihbing one
4. Qmeet appmetES iR RRedifion oo (PP IR SR ol
If the dtsﬁﬁﬁlﬁ(h ra;%&ib)éo%‘e? f&htf\iréi/@ﬁ)rrﬁ c6der a1xaeitondidered fraduenidy ifierval, tikoobfect pa-
ese ingredients,

| and nore preferably from ahout. 50 .
ramotegs G POSEIEY O Proion e oL e R HioTge R S in
predictioh 8de. If e dOwitthix %a@b cédefisinotd #REbrini coer ik ifiteabisidered frequency

nore preferably fromabout 8 to about 15 w.% The

formul ationis also preferably "surfactant free."
Alternatively, the fornulation may contain one or nore
surfactants. A preferred taste maski ng agent, which

r = Y oa " o o "
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agent is preferably present in the final filmin an
anount of from about 5 to about 25 wt.% preferably
wo cwsadseut 10 to about 20 wt. % and nore pref BCHBP2007/008683
fromabout 12 to about 18 wB. % The copol yner is
preferably mcronized to an average particle size |ess
than 100, 100, or 10 m crons. Another taste maskin
intervalathe abjedt sn@derweri disand thertragscodrs shapld baplponernls wsnerey pode. The
fourth cGRABRAE of l§s5951€¢a55@§6| the RILEBEH: dbLriftlds wWill Bédress kleMirstihree com-
an anount of from about 10 to about” 50 wt.%or, in
binationglopkyr nat i ve enbodi ments, from about 10 to about 40
wt.% or fromabout 20 to about 35 wt.% A preferred
stabilizer, especially for donepezil films, is citric
aci d, espeC|aIIy anhydrous citric acid, and in a
: [ 0 the final product conprises from
Object &&»Eﬁmj%Qg E@@g_o wt.%citric acid, or from about
0.75 to about 1.25 w.%citric acid. Means for

o A S PR e SRR 050
The MPE@SUnbufll ST p&dhalelshge (gﬂtiﬂi@il Py R ESe %Qﬁd b&iFe1diB A Bstimates on

incorporated’in the filns for assuring he active

a virtuabrgedering deriyigd Spmabe ranswiltsh remacigaand &erﬁ@l‘é trendgring matgix A . The
cosa. Therefore, in stil
mxcmnb@%%%er é%ghgﬁngﬁéﬁb$ﬁe i nvention provides an orally

di sintegrating filmconprising: (a) an active

phar maceut i cal agent,j.ha ab e through the

oral nucosa when dlégélv%%&é%ndig%fﬁggans for (13

retardi ng absorption of said active pharnmaceutica

_ingredient through the oral nucosa. The active

meﬂmgﬁﬁgﬁ@a(@hweﬁﬁmapwe%a@e formis preferably absorbed

predom nantly through the gastrointestinal tract. 1|.e.

of the active ingredient absorbed, the predom nant

anount (greater then 60YY76F 88EAS0, 95 and up to 100 (14

.9% is preferably absorbed through the G tract.

Therefore the nmeans should be able to deliver greater

which i fain d€ied pPthegpailabip date. 08 fadenatgthe elemews of Fofbn the;GLD and ICC
active redient to the gastrointestinal tract,

pmamﬁ?ﬁ?ﬁﬂ'ﬁigﬁg natural process of swallow ng, with or

MAthout additional water. The fornul ations can rely on

vari ous neans for retardi ng absorpti on of the active

i ngredi ent through thegsaljg Eéga or pronoting (15)

absorption through the géstr0|n ¢gt/inal tract. The

nmeans shoul d be able to deliver greater than 60, 70,

80, 90 or 95 and up tag 0%.pof {hglactive ingredient

to the gastr0|ntest|n l&? g%? Eio Ugh t he nat ur al (16)

process of swallow ng, with or mnt out additiona

wat er. For sonme drugs, the nean jﬁjy sinply conprise
Pg

the particular filmf&Rrd0kge enpl oyed in the an
film and the absence of naterl uantities of agents

that partition the active ag way fromthe saliva
or the disintegrated redCdue td the nucosal 18)
surfaces. For other drugs, are nore perneabl e
t hrough the oral nucosa, or |ch only a snal
anount of nucosal absorgtcogiz%ﬁ;= be tolerated (due to (19)
bi oequi val ence requi renents Jihe drug), it may be
necessary to integrate a nore proactive neans for

where gr ig eigheg thegbsphiie Yaline@ £{znar r OPSTHIAr PN cIReZ ‘i on

exchange resins that bind the active agent and prevent
its ionization and dissolution upon disintegration of
As an i]llﬁ@atfv'b lexampd;lcaidjdesthe Base ggmrﬁe$>ﬁjebl§bremd'}lsl? tlesbﬂnlmdpﬂ-tehﬁon to equa-
) t he environnent  surr, ing the dosage formto a p
tion (12). }.¢¢ S‘F ERAINg matfix I?JF&‘Y‘??B’ Yagent | ess permeable; and the
use of |ess perneable salts and bases of active
agents. Suitable ion exchange resins are described
generally in H F. Walton in "Principles of lon
Exchange" (pp 312 343), and partlcularly |n U. S
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coval ently bound ionic groups may be strongly acidic
(e.g., sulfonic acid), weakly acidic (e.g., carboxylic

wa@edodp4653t rongl y basic (e.g., quaternary anmonPCIEP2007/008683

weakly basic (e.g., primary4am ne), or a conbination
of acidic and basic groups. In general, those types of
i on exchangers suitable for use in ion exchange

chr omat ogr aphy and for such applications as

dei oni zation of water are s ﬁ e for use in these
controlled rel ease drug prég atijons. Suitable pH

adj usting agents function B9 ilo#|zi ng the active agent
to a |l ess perneable state. |Fop arn acidic active agent,
one woul d adj ust the pH &f h% §FLution to above the
pKa of the active agent to éive g neutral species; for
a basic active ingredient, |Bn® vdul d adjust the pH of
the solution to below the pgaoofi|the conjugate acid.
Sui tabl e pH adj usting agents for ‘rai sing the pH of a

The targeotendering thus consiits, of placing obiep lebetwasd righh fenat andrrighisurround, object 2
betweerblog u o akalld(feq{ ‘S‘IS b A p%bi&?% g{‘@‘f@ﬁ%ﬂ ﬁ%ﬁ ecen&? L A8 l41{}%‘sumc also for

ccar onate aSS|un1phosp at e,
simplicitythat thmhoearobmam unoaptetei anchall iw\t%hﬁiﬂaele esesgly teh that
hydr oxi de, magnesi um hydr oxi de, potassi um hydr oxi de,
and al um num hydr oxi de. Suitable pH adjusting agents

for lowering the pH of a s ﬂuDI i ncl ude, for
exanpl e, weak acids suchga cont ai ni ng

car boxylic aci d. Amother h d flor retarding the
buccal absorption of activ is to incorporate

cycl odextrin in the product, part|cularly al pha-,
bet a- and gamma-cycl odextrin, derivatives and/or

In this dabe theright Hahé sidobf fortinils (1dbbgsoment i s preferably present
inthe final filmin an anobunt of from about 10 to
about 50 wt. % or, in alternative enbodi ments, from
about 10 to about 40 wt.% or from about 20 to about
35 wt.% Anot her nethod %0{ éetardl t he bucca
absorption of active ag rporate acryl ate
pol ymers, such as Eudragitk B PO0 Rudragite RS
Eudraglte RL, Eudragitejd etg. 1and cpnbi nati ons
thereof in the produdi“ Th&s? qonpogents are
preferably present in the Tinal filmin an anmount of
from about 10 to about & loddorl ¥ h alternative
enbodi nents, from about|d00t ® a)bdutl O w.% or from
about 20 to about 35 wt.% Preferred Active Agents

Inserting|theeappigprizie valyas llag&waéélr?)‘b@)m&eﬂﬁ the practice of
the current invention, in various crystalline fornms.
In a preferred enbodinent the active ingredient is

present in an a h stdse_in thel product .
Nuner ous factorgﬂ%gnqﬁﬁ¥ £ 3 lgﬁéwfé}na I’on and
stabilization of the anorphous state in the fina
product, including the |efig used to form
the film the hiG lﬁi‘b‘éésg E i@ﬁb ?rue}@ and the use
of solvents. A particular referr pharmaceutical l'y
active agent for use int i nvent i s donepezi

hydr ochl ori de, cﬂeq&aabgwf mehgmggjLOdB,

2, 3-di hydr o- 5, 6- di met hoxy\=p[1 -

(phenyl met hyl ) - 4- pi peri di nyl ] et yl]-l -i nden-1| -one
hydrochl oride, and pepre d foll owi ng

chem cal structure: Therdﬂgng, Tlon& enbodi nent based
upon donepezil, the invention provides a donepezi
filmstrip, i.e. a n%g mugdgdhespe_oral Iy
disintegrating film T ISI grate upon cont act
with saliva in the buccal ﬁ&fty W thin about sixty
seconds, conprising () 2, 3-

dihydro-5,6-dinethoxy-z-[[

- (phenyl net hyl ) - 4- pi peri di nyl ] methyl]- 1H i nden- 1-one
(donepezil), or a pharmaceutically acceptabl e salt
thereof i n conbi nation mnth a hydrophlllc blnder and

. N T I I L T Y 7 N\ L Y L |
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O her enbodi ments relate to the use of donepezil film
strips in the treatnent of denentia, particularly
waleomntdsal of the Al zheiner's type. Thus, in yePCEHRP100B008683
enbodi nent, the invention piSovides a nethod of
treating mld to noderate denentia in a human patient
conprising admnistering to the tongue of said )
As a copgegueane, thedyREG sugrsupd dmgercmu bg instrypted e Hesfeme deqormelptioppetween
right ﬁ-c%nlrg glé(frﬁé)?] Slfouhd"& b 'd%rre%ﬁ%rgbewr% ¢&i £6ht GRPRA siRRg. t he

t I's acconpani e a step that pronotes G

absorption of the donepezil, such as swallowing wthin
sl bidliSidrthod¥ the Y [s t§drfiQUEduced ren-
For te YRS SRpuBF 751 B R ITbRUSESADIR o ik Rl (i tbduced ren

dering diMelk OGN UfRIzE AR Mo thls BOMBintd chiniRlsal,ir, gc) Mtleted ALY AN It holds that
anor phous state and five crystalline states designated
A, = DEAr wier¢ th 6tto3 pafial deynnigsmatiibedlefipeddyparticul arly in
U S 5,985,684. In a particularly preferred
enbodi nent, the donepezil hydrochloride is present in
the final fornmulatio wlsuh,st@ntioal Iy orgp onpletely in
an anor phous st atﬁ, i eO{ h%n 70, 80, , 95, 98 or 99 (20)
% free of other cristfalline forhs of donépezil
hydrochl ori de. The carfbi ®at i%on Oof 2¢oMpbous donepezi |
and am noal kyl nethacryl ate copol yner or a reduced
quantity of beta-cyclodextrin has proven particularly
The patSI&oWhmi2REhtenU! 5 S 1,013 afe afd?ds{w Badg thehadiper sxesl ! ) ) is
physi cal properti‘es.” The utility of the anbrphdus f of 1

caut 0O UBYEE I b4t AT 8 NS i
partial iog&%\?}tge{%gt\gx:ﬁl?% \{\slagvgﬁ bleci?l ' Aeks Iatp?eﬁ&lloh %S%g%ieonfg{r%? 3txﬁeis produced

a sol'vate forrm “In one
such thfdr oduct is manufactured initially fromForml, and
results in a final product that contains predom nantly
(if not conpl etely) anorphous donepezil hydrochl oride.
It has been found that us¢hg~kggm | as the starting 1)
material results in a subsiantlally better final
product than starting with anorphous donepezi
! ' i) W :li.zers, such
Such a S FILREL BRI AT RS bk AP AT LR
enbodi nent, the invention provides a non-nucoadhesive
orally disintegrating fi .able_to disintegrate upon
contact with saliva i nét(‘tpa%%jﬁéapbc’avi ty wthin about

sl xty .seconds ONPE I, Si on i [ | :
he ol S SR By TSRS RREAGE o U BB 15 e
ject covaridiide modsldE aSongtpest-psaressiigaf dielmemint C, Whmreferablesiatlddibg kaw factors

i s made b¥ a process conprising: (a) dissolving
for a toighprdpdivifipal phagpe) bpsed pregdistienloss MPESAqn: | m f or i ng base

and liquid solvent to forma liquidinternediate; (b)

. spreading said liquid internedjate on_a fl SurfacF; .
To ilusgiig apd e AiteaE FHESSARTI P GUITIIOP PBIE SPeeilins el rendering
examplé EiGeH dbob & S leRRAd fakEmbtax blemBats af B , fhie dawnrhix! weightOelSlutions to the

_Anot her preferred pharmaceutically active agent is
equatioghdansetron, preferably as its base. Ondansetron is

chem cal .y /kno S 1,2, -
tetr ahya‘lrplfzg'-"?féwll %’2—”%?2[/(”23 _t'afff'z-"T‘ ﬁif @20l 123,

which ih téls &%@%&1—1@@6&3{ )azol -4-one, and its base is
represente %y the foll owi ng chem cal structure:
Therefore, in another enbodi nent the invention
provi des an ondansettr op fil,m\st,ri.p, wherein the
ondansetron is pref Pa I+)’+&r' \ﬂlaeld in base formto
promote G absorpti ¢w; (f+I#®B1padanset ron. The
i nvention al so provi glveﬁ g {}O{}-_F{U(i adhesive orally
di sintegrating fil m*abrté *6")d@i'di'nt egrat e upon cont act
Wth saliva in the buccal cavity within about sixty
seconds, conprising () 1,2,3,9
t et rahydro-9-net hyl - 3-[ (2-net hyl -1 Hi m dazol -1 -yl ) neth
yl]-4Hcar bazol - 4-one (ondansetron), in conbination

. o,
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preferably fornul ated according to the genera
formul ati on techni ques described in this docunent. It
WO 200800881 t hat ondansetron c exi st in sever abCT/EP2007/008683
pol ynmor phic forms, including Forms A, B, C, D and E
See WO 03/093260 and WO 2005/080381. It has been
unexpectedly found that the crystalline purity of the
ondansetron in the final product influences the
Such A1 58h, R ORBT V3735190 ) aGerfénl o (b)giesand that i ghiy
pure is particulfarly preferred. In particular,
for filns stored at hi gher tenperatures 60 0C,
physi cal changes in the Rapi dFil m have been detect ed,
including added rigidity, marps and fol ding, and these
changes are associ ated mnt {? Eﬁ e in peak
intensity and decreased rit mB. See Fig. 4
(where OND 013 CDAae-tB;QiOZ Rapi d?i I m product stored
at 40 0C, and 84201506 reflers tg tRe|same fornulation
stored at 60 0C). Therefor in yet ot her enbodi nent,
the filmconprises formB polynorph that is
essentially free of other ponnDrphic f orns,

f
By sol R, e RF S YY) 2 P R e 1 (g oy e e

cision),TOr € particularly in Exanple 8 Alternatively or |n
addition, the product is characterized by a nelting
endotherniat 2442 C when subjected to differentia
scanning calorinetry. dgg@thpéaﬁ odi ment, the
i nvention provides netho of using the ondansetron
filmstrips of the Sia 3B nv&ht3Fon, for the
treatnment or preventi of WW3536me®&3s86|i ncl udi ng enesi s
resulting from postoperative nausea and voniting,
chenot her apy i nduced nausea and vom ting, and
The e PSS KO i L2005 o e
ing to thercexdiied tlginfel® ] /5qd) Ifrdin the sBjectiidivnmik. ThiS @fareimﬂ typg of matrix opera-
adntnisteru;? to the tongue of said patie

tion canﬁp bnthe NPEGsumeprddecodep vhicly is S}ed tg,q limited space of TTT
matrice@heRBE @Herugé"off dnl;‘%tpﬁl‘aﬁleﬁfs TREoHLSARE ink eS8 Hbwinik Bédverter is to

contai ns from about to about 24 ng of ondansetron
pre-progess:thie objet faynpixsuch tart the qombisred gHerh AStBE PisrPressssing ang the MPEG
SurrourdBitAHatti® isREtiEd APy dRERE kiR destibdl @ncaddi tional step
that pronotes gastrointestinal absorption of said
ondansetron, such as smallomnng said filmwthin about
S of s dntni n 't .or mr
e SR RS st PG W 9 s horhd B by v
elert (423! adine, chem cal ly known as 8-chl oro, 6,1
patemeft d@ﬁgd}?o@% | - (4 pi perdinyl i dene) -5
H benzo[ 5, 6] cycl ohepta[l, 2- ]pyridine, and has the
foll owi ng chem cal structure: Yet anot her preferred
phar maceut i cal |y active ag -2 sPolanzapi ne,
chemcally known as Cy=2|a-1 SB+2]. 22)
2-net hyl - 4- (4- et hyl -1 - pi ey azi nyl {10 H- thi eno[ 2, 3-
][, 5] benzodi azepi ne, and has the foll ow ng chem ca
structure: The anmount of pharmaceutically active agent
t hat can be use S depe
The dowgiSs oFBEURRAE bt BUPHEY die RFPRISvDER Gipot b Pt 7=1 and
solving RIRRYABE Stqust@inl Yact i ve agent. Exanples of doses for
speci fic pharmaceutically active agents that can be
deIivered per one strip dﬁnﬁhﬁﬁdly dissolving or al (23)

. fil re reyie in Tab| e referred .
Asit capy i SeiEthih LSS Dndrrrc e REHE I p s nily matrix and

Reported pharmacokinetic data is obtained preferably
in the fasted state, unless otherw se stated.
Phar macoki netic profiles by which the fornul ati ons of
the present invention can be measured include AUC (0-
or 0-48), Tmax, Cmax, and conbi nati ons thereof. The
drugs can aIso be characterized by their squbility in

T A ~ Y
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Freely Soluble From1 to 10 Sol uble From 10 to 30

Sparingly Soluble From 30 to 100 Slightly Sol uble From
wao®snesinN00 Very Slightly Sol uble From 1000 tRCT/OPDOTV008683

Practically Insoluble, or I¥isoluble Geater than or

equal to 10,000 Particul ar pharmacoki netic profiles of

drugs of interest are set forth below in Table A

TABLE AENHANCED CODI NG D ARBVETER REPRESENTATI ON OF 24)

MULTI CHANNEL DOWNNMIXED GORIING TECHNI CAL FI ELD

The present invention rel at s to decoding of multiple

obj ects from an encoded mJI ti-object signal based on

T

devel opnent |n audi o fambl_t@tejs the recreation of a (25)
mul ti - channel representation Of ‘an audi o signal based
In the g@rﬂm@ cae CGERII WY inVeitIg arfil (98)das & Gl qusotueiep fon d Roviieindbrepd
data. These parametri c surround codi ng net hods usual ly
D, C.50RPr TIRET T pbanaont ¢j/Batd determihedby thissbhution.
mul ti - channel audi o decoder, (e.g. the MPEG Surround
decoder defined in I SO ESC 23003- 1 [1], [2]),

1@6}§<§‘aﬁbeeasti ériea it e dolut b
Forthegﬁe%ﬁﬁ E&{&ﬁgﬁ%ﬁé&fﬁf&%ﬁg use of th)e addi ti onalogéorﬂsrarglgwen d

data. The cqntir ol 0ddté42onsi La I sation
of the nul th ghqgm;elomza ‘%a@‘eg 3@'1{3% ’(p'ﬁ{)g)'channel
Intensity Diffrerence) and I CC (Inter Channel

Coherence). These paraneters are normally extracted in

t he encadi a n h ert
Note g TP B GO PaH OLBF SR CoNAARaY e 0Ty e L ghlitr tis comverter
matrix, mehemtslﬂm fag tiet the rendexili exgmsbipm ahjects et frgiin ﬁ}eéﬁﬂi@wct
nt...| ower L a nans [ & to oet
o R 3 Rl B8 B, BRI BB e
fromarﬁMPEG(Suﬁa\umldecMrmrsmlmagieconpatl bili ty with both K
channel devices and M channel devices. A nuch rel ated
codi ng systemis the correspondi ng audi o ob{'mect coder
If it is ifnBdssibledb apwies dowwuis cahvestent wbeingé procedues cawhdavrlopedss follows.
Beoden 134 d y,regn-m iCBOL ARy distributi
Forthcégﬂ? Yhe procg’ ku‘%r%‘%%é%éﬁv e al'so seen ggéya sbdton
of the csmpmechthammlaﬂ r,tCMeTImtqf@c the relbeant GRIB parasaet@rsican pederived directly from

ownm x. The resulting upm xed signal can be rendered
theele’P?ﬂ‘%Pfc;ﬁ@“B’lghrmre pl ayback channels. Mre precisely,

[3,4] presents a net 2 { DSy Nt hesi di nel s
froma dovemnix £road Eaﬂd—gﬁ) ad 0%y M—LT (26)
statistical i nf ormat i onM t he Sour Je*d@rj ect and
data that describes the desired output format. In case

several downm x signals are used, these downm x

signal s consist of differ ubset s Obj ects,
and the upm X idyil S- 10k, rl- ed-{@p gw aﬁb,é@ 27

channel individualTy. | ngfwt e’ pew net i nt roduce a
met hod were the upm x is done jointly for all the
downm x chan nels. .Qbject coding nethods have prior
In this 569&: tl F %ﬁg & lse oﬂlgggﬁz{ﬁgﬂal %Enxpéev?ﬁﬁ]ﬁcﬁﬁlv@ efibifot BB dbWhmix con-
ecodi ng mx wth nore than one
verter. mmopemhom fosachiqeetbe cfridet ¢nergyidistrébviiensof the dquaymix chagnels prior to the

“R%‘?ﬁgﬁe["ﬁﬁ'é% gﬁl_cl?‘tf 28 haniel §°“111e I‘E—Ilhrtu{;lg@m nﬁ’q?’SO St an ggrrt 181§i from

for Spatial Audio Coding,"zipgdSth International AES (28)
Conf erence, The Future of Audio Technol ogy Surround

and Beyond, Pitea Sweden, June 30-July 2, 2006. [2]

J. Breebaart, J. Herre, RX q% poes, C Jin, , K K| (29)
rling, J. Plogstles and bpp€hs, "Ml ti- Channel s

goes Mobile: MPEG Surround Bi naural Rendering,” in

29th International AES Conference, Audio for Mbile

and Handhel d Devi ces, Seoul, Sept 2-4, 2006. [3] C

Fal l er, "Paranetric Joint-Coding of Audio Sources,"
Conventi on Paper 6752 presented at the 120th AES
Cbnventlon Paris France Nhy 20 23 2006. [4] C

-

ﬂ
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SUMVARY OF THE I NVENTION A first aspect of the

invention relates to an audi o object coder for
wW@emsnatssng an encoded audi o obj ect signal usiPQGI/EP2007/008683

plurality of audi o objects,18conprising: a downm X

i nformati on generator for generating downm X

information indicating a distribution of the plurality

of audio objects into at |east two downm x channel s;
%yt par anmet er generator for generating object

°nedm%§?§ﬁ%%ers for the audio objects; and an out put

interface for generati gﬁ}ﬁg encogled |audi o obj ect
signal using the dov@ml|X infor ' land t he obj ect (30)
paraneters. A second aspedt of Zp2pvention rel ates
to an audi o object coding nethod for generating an
encoded audi o object signal using a plurality of audio
A furth@jbsetion GaHA Guchiariiigogs fidmalownmiianmeriex can ewmnitd foom the object

indicat{ng a distrihution of the plurali f.,audio . .
to MPEG Susion (i chah ot e ui of it 1.yt ooy sein
(ADG) plth@6ters P tha MEEG Surfduind t&daLTiose gadpsarill e thiert@ given in the logarith-

generating the encoded audi o object signal using the
mic dorgainhYridDG, rfl8logal idi: Jafed i EbE - obj ect parameters. A third

aspect of the invention relates to an audio

synt hesi zer for generating output data using an en
Object g@siRdera pideingbédintion SOREIahodeconpri si ng: an out put data

synt hesi zer for generating the output data usable for

creating a plurality of output channels of a
In objed? Ffeaﬁtibm&%@uﬂlaogiﬁyﬁem iCreprbicgied By tHenat@PEPRE (IDj)3 ) tWikre C is

plurality of audio obj ects, the output data
the N xQymhthie hblding tixe Nnppis pEORCIsvBud to thesrelatimatuirgof prédiction cpefficients,

. wdandicating a.distrjbution of th lod f '
it gl B aeer S 555 B S oo MAES St ipa Bt o have
access 10 lah @pproyimatiorabd ees2 ¥ Deovetiaca melirix of jeabiest dawhoniw,t h
aspect of the invention relates to an audio
synt hesi zi ng nmet hod for generating output data using
an encoded audi o object sixxatz.conprising: generating (31)
the out put data usable for creating a plu rality of
out put channels of a predefined audi o out put
This infoffdtiod i piéfeQbly tafnat e fron theloBject@ntudat astpyrt of the dorebhroix side infor-

. bj ect t he out pu t.a synthesizer bei operativ .
mation 3t iR SR AR B PAT R Y S BERTRS ¢ g reoeived
downm o ih&:&hﬁ féHveed Hof (DAY CapPRixRSSobjdlt Modd] chiffittatibM0 Given Z,
downm x channel s, and audi o object paranmeters for the

the objeatichivarianb¢ exmtbe estidndtédftylinseging the poédidtive modeleYa t=iC, yiefliages
to an encoded audi o object signal including a downi x
information indicating a distribution of a plurality o
f audio objects into at | gastz€wo downm x channel s and (32)
obj ect paraneters, the object paraneters being such
that the reconstruction of the audi o objects is pos

and all e MIEQ!SirRGing DFTAR] ek gyasdR THIT Y atantetdls ¢ah ®e aidtintagidtont Woas in

downm x_ channel s. A sixth aspect of the inyen tjign, . .
the case Gl RTEK b6 SPIE TS DY S GFo A PR Brn Ry s aise
combin&tit Wi OMPBG Buf AU T pardnitterdin redictibh gode. Gothisi cage, the twageform

or the audio object,dechiqg %géggd. BRI EF DESCRI PTI ON
approxigyatiomqD, vy Ko mpprdiatrl e g g PBACHT PAHIW b e

descri bed by way of illustyaty exanpl es, not

limting the scope or spi?¥f4%¥§the i nvention, with ¢2)

reference to the acconpanying drawi ngs, in which: Fig.

| a illustrates the operation of sp&;isl audi o obj ect
from whighithe gerazinipg stenisitqjachieye terld ToREmetEE P gnd freowpmyx converter are

. .. illustrates the operation o f spatial audio o

simila b (5 P HF T B B oo e e g SEgbiias 22) t
illustrates the operation of a spatial audio object
encoder; Fig. 3 illustrates an audi o object paraneter
extractor operating in energy based node; Fig. 4
illustrates an audi o object paraneter extractor
operating in prediction based node; Fig. 5 illustrates

- . - ~ A P~~~ 1 AN~ P~ o o
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Fig. 12 illustrates a nethod for calculating certain

spatial upm x paraneters; Fig. 13a illustrates a
wWoreaoBo¢s8or cal cul ati ng addi tional spatial upnP&I/EP2007/008683

paranmeters; Fig. 13b illustlifates a nethod for

cal cul ating using prediction paranmeters; Fig. 14

illustrates a general overview of an encoder/ decoder

(25) are sgmplewty igengjcal (Fheirpsulting metréss Gds fed g dpwnraix|conyeser 41g the TIT

w8 A BB R S8, 5 1 B,

EMBODI MENTS The bel ow descrl bed enbodi nents are nerely
| I I ustratlve for the pri nC|pr es of the pr esent

REPRESENTATI (]\I(]: I\/ULTI - CHANNEL DQ/\NM XED OBJECT

CODING. It is understood that nodifications and L
In all caseadesmtibaiaboes the bljec to sergefynnyx sonyerierS0Y gutpyts pryapproximation to a

‘ﬁaﬁ,&i § £ BRBAIS BjedtO TRIRRIS roldelihhnibd ex-
Stereod? e aro?.ﬁgls?1 Clrhgﬁf }e%éllén g% & ﬁ&erefjore to be Iimi ed .e
pressed byh 2 xiY nialrix Ag dpfnedibyt Ae= Dgperl:dmagy mbmpntmmwmams interest-

not by the specific details presented by way of .
ing in itgjewse fight epdmdiseshmanipylationaf gi¢ s %r rﬁ%ice%gailﬁ@ﬁ?@vﬁeq"étlﬂms an

111ustrat1]3«r8 ﬁ%a?nr eeéjgf'i%q? é%s ts‘? t?a\éko 9 sk sea%gtgl 1 amtmono voice

e Functiona an obj ect c schene
track envadeth by Fdlowengdesrierigl @smpefithd mt:th@ismmlineé imFigere 8 ehd disassed in the

section ?rﬂtén%dielan QS)a}Art?snrsc Isleoqrt]h%% er)lu.gl@tcgn ﬁestea{lﬁta@f»efﬂe'i’éﬁdenng

Fows therefore a
mani pul ation in the reproldu i @n i/Qatierns of spati al
position and |evel. cont r data is directly (3
reI ated to the so caIIe l’s‘(: 1de"g ptlon gi vi ng
formation an the
where ¥ tsé]P‘Fevo §%Fﬁ“ﬂf e achm c%’gf‘m con%1 c‘tt%%mx is based

on decoder side interactivel y by the I|stener or al so on
the encoder side by the p uceé A transcoder stage
as taught by the inventio ABed to convert the
object related control data and downm x signal into
control data and a downm x signal that is related to

For the pm@cummm@mmmm ippe siEply gserts Hhe appeximation § m‘ﬁPS and obtain
decodsr, 414t pe CRR B IR eRE RGihl cquat

thecoméeétﬁr e ar(lh fAﬁng yeggf?g g%ute %ﬁ&t he’ a\?al I gb e cquations
downm x channels at thg Eleg gphe transcoder nmakes (35)
explicit use of the mJItl channef dovvnm X i nformation,

Fig.91i : gélesgaldglrg%ﬁfci ca]aboagre gf%%oa\ﬁ%[)né) cﬁﬁl %ggrdgnlpd)% I%Iﬁt&l one aspect of the
present idventidba cTigbesndio $>bﬁcttench&hel (flcas alrdady been ggtega]].y@gwmbm cpnpection
with th%ici'ec%fl@g %ggrg% (e Luﬁi]lo olﬁwt et fo§j ééﬂgfgttﬁg R ARALS oL signal uses the

me I n one single upm xi Ng

pluralityefudionbjerts 99 W@Chéwes}@ﬁewéwtﬁ% infig. t9| a5 KR{RTRE 2 JA3VIRHFSE 92 and an

object pafiid eﬁ\'tbr 08 FukrBerBRrd) Bletaudib obﬁ& eBevdtd 101 m‘b&t&s e dowmmix in-
encode ?% t he obj ecgt encod d| stribu

er. of
TormatiglgeaEEET P o5 SFIEHE SHiarrgPe SRR B of B plura
ity of awtlid 6bj&td ifto\aBlléasd twd dowamiix blmnaeldmdnognd atf3iag b;avmg thhelownmxxer 92.
encoder side. In the latter case one can design the
downm x to be suitable for playback by an existing
The objeet phiametenganetator isforgtnematingobieshpasmaters éS for theapdig Ob.l ects, wherein

the objécﬁfa!rﬁgét‘&g h@RAISU KLLMD tHaE b %bﬁhﬁ'uého‘h%lﬂﬂﬁqwb bBjBct ddsbssible using
ting the transcodi ng and mulfi -chanrie decoctb1 g truction

the objegt wgeneterﬁ?xsdqtgea%twﬁ?mﬂgmﬁlf 3@ t o Fv ey tpus reconstruct:

does not AR ﬁlﬁc&&h@é’f&@odeﬁ 6186 ibat takeg ptafce on the ﬂgioderdmnrmwcnheless the encoder-

e 30 e S B PO p SRRSO e e

constru&tﬁiﬁ%@ﬁeﬁfopn«bxntwdecsdﬂreidy descri be the decoding
process using a single dowm x channel, the present
i nvention does not suffer fromthis [imtation as it
supplies a nmethod to jointly decode downm xes
contai ni ng nore than one channel downm x. The
obt a| nabl e qual [ ty | n the separ atl on of Obj ects

(34)
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correlation into the description (control data) as
taught by the invention nmakes it nore conpl ete and

wo bus/oiaasi | it ates additionally the capability POI/EP2007/008683
separate the objects. Prefe#red enbodi nents conprise
at |least one of the following features: A systemfor
transmtting and creating a plurality of individua
audi o objects using a multi-channel downm x and

addi ti onal control a descri bing.the ohi .
Further g eGPl SR SPREr o S B B i o) B pherstin the ncoded
audio oBjectGifnal9aisink thealownnioihfameation Xtzné thebjerttparameters 95. Depending on

l.ti a . i i nf i ) ) )
R e g T e
signal. Howgvsr, dlsjrecn abfo bo digvatiewsin whish dhaytnat intArfepegeaermtes an encoded
audio og%W}lEtn}l’ 99 HiG d5Ré h& nchlie e doWBmB i HahtlbA MRS bin @Y WRhyXarise when

obj ect paraneters, and an obj ect rﬁgger|ggggataix hﬂ%%l
any downmiz changelpin ke usethemibe decadser Sideatsplieady af thy gpeoderside e
downmbxEiRfopdatfhia@d the bbfet paratnetdrd fa51he alidis objbds 4P Gaminitted searately from

spatial audi Q object .codin S . .Conprisin SAI
the doviig gy PP AL oot YU e Pt SRt el 83 S o
dmwaiaﬂﬁﬁmayﬁmm:&d@hk@ﬁﬁmmnummdadthéémwmmxhnbnmnmndbnmbwébtmnmnnof
m x. consi st > -
money: ST obieb ey ha Y OumhRY BhAnERAAE P puBRER ) Hihlifona
amountchd weneyxinwedeg to provide the user prthgdegeder side withean valeoder
together with optional data concerning the power and
. correlation of the downm x. The matrix D is often, hut
Withoupthe objegt @aemetersyand fhgdownmixinformptionad pser ¢anfendgrfne downmix channels
as a stefeb @€ hARChan@N§lghal 8¢prhdin@on BP h@xEbd s clanfied iatlhdedlity the downmix.

S B AT TR e e
ject dovimmig tchannelefTobindrkast theeflesibiity ofoguderiog arsltlistening gudlig andrusefulness,

el LS5 o TG AL gt
audio objeetp pleriny interided FSigTigprRdutpR sctum suchige 2 iBjep £YStegh P AHlit-ehagnel sys-
tem or év3# a $AVESe18 ERfhebiY s§sieh. SMGRARIVE figl siitRdsls spdtenOLaRdt §E18Rry popu-

an output with M audio channels for presentation o
ar, ] 9SPSR 8 o SHETE O GRERY &P RB A Ty popular on
the confulngdn Atket. makes use of a rendering matri x provi ded as

user input to the SACC decoder. Fig. Ib illustrates

t he operation of spatial audi o object coding reusing ]
Fig. 10 dinstvipE@nludie synkksiteciotigsmeraipg spwutdefaclocthis end thetaydig gynthesizer

i MO0 TR SufpidREsyhladidef Rideidss, &Mhn SARK tetown-
ummd%%%%?@ﬁ?g%gﬁﬂﬁmkyanscodeP%?OZ agaﬁgﬂ'ste?eo pwﬁﬁﬁp o
s

. - . m X
mix infppnation K4nd audip OBIGHPRBISKERT PEPr iyend [Spsg data such as
a positibiahgler thd’@dﬂi}lciy‘oﬁﬂﬁas di\a@tEer&b&QﬁdWWhﬁm‘ dgraeﬁecliqﬂa:esoﬁrladf, g&dalcﬁ the source
ender | of it N._aqbj ect o M audi o channels. This
should L@' P rec?élf)rgﬁas lgnlc%}%{?ﬁpli‘ne and frequency and it is
the final output of a nore user friendly interface for

The outggtdd.a& sg{iﬁnx@s' {5RN Ry géﬁeh{?lﬁg buYBhCAtaGREbIM 0P BreiiRE @ pURAItPSS output

ext ally provided scene description). Inw%he.casi .
channels pf & prsdefinghmigicpuinyt FoRSispRECNFRISETILIBE 2 Bt of Jup gbiects. Particu-
larly, theldampiedata dyfithddizer 600 is dheative Skuseithd dvembAOfcdRatAST, dnd thecaudio

. erceptual ly recreate the tafpget nder i f t
cbiect FAARY". An BT BETEectARe ekt 1} S e g i can be data of s
large variegnsf diffbeent 1@ hpitiestions, whighLinclodeshe spacifie renderipgiof putpyt channels
i he : -t > S . . ]
or which 18 RE4 LRI o of BE ol fich HeRlUCRrnecing o parame
ters intas$pdtdal rendeningepatametersfora spatialupmixsr gonfiguration Wihawhiny spgsific render-
ing of ongﬁﬁh%ﬁeﬁs%mfé.g.sfoq Stohiflf & thRbrhitthg sMUERadd arkb@Bscoder i s
built according to the current i nvention, a subsequent
MPEG Surround decoder 103 fed with this data wl|
produce an M channel audio output with the desired
properties. An SACC decoder taught by the current
i nvention consists of an SACC to MPEG Surround
transcoder 102 and an stereo downm x based MPEG
Surround decoder 103. A user controlled rendering

B 'Y Y s - I Y L T Y
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Fig. 2 illustrates the operation of a spatial audio
obj ect (SAOC) encoder 101 taught by current inven
w0 e@r/0465Be N audi o objects are fed both into aPCT/EP2007/008683
downni xer 201 and an audi o ¥bj ect paranmeter extractor
202. The downm xer 201 m xes the objects into an
obj ect downm x consisting of K >laudi o chan nels,
The gereal appslicatipntsoeratie ofthe presnt paenting isenmmarizedah Eig. biThereds an encoder
r . .
side 14gw\ﬁﬂzﬁ]mcgudest% ?@({%Qﬂ]ect %Hoﬁp ta' lgi %JEB%CQQ& E&lnl'ig?ﬁ I@audlo objects.

escri ption o ownm X \/\Elg

The outgnichf thepréfomed ugdio abfect emeod,r;u pasentigesnin additipe tooby @twmmx information

and theRo8] etdeSWhitk hre 'hot%%ﬁ‘lnqslg 113, thE R oS chaREs. The number of
ara ters describin Power and correl ati on of t he

downmamheeqelsaemdzncep&ﬁh ewefqn uentipn is greatsy thap ogequal to two.

subsequent paragraph, the role of suchadditional

The dof PR AR B A oS Bet f GPoRE A BB ChFap el vpiner 143,

The spdtiabupbéiser 1981 miag irictude ﬂhjmhtxwandm’mmhslzar whextpc agliesynthesizer is
nl r el t ive ' l.
opeue} b 4ied Bl e e300 Bl PR iy v,

works m@dpaﬁlab\mnsmr e, thest the spetial upmixer 143@nd t,**‘ta%l@ie F@%}Zéfcﬂfe the same
device Mhi? Uhbbdimedt oﬁ@sgétﬁguﬂxﬂxéﬂk%n&ﬂ&qqe)ﬁtpﬁﬁéhaﬁﬂaﬁb Be plhP& via M

encoder control determnes on a tinme and fre

speakery qFhepe fpeaketsiate Rysitieprdsh aredsfined spatial lergtions 384 logother represent the pre-
deﬁnedaﬂﬂio'oﬁﬁmt Johﬁg&ﬁﬁfngh bﬁtﬁﬂd:hﬂ{nel d’feheflrfraiéﬁﬁédl aﬁlﬂlolmaﬁ:adconﬁguratlon

de. t based t.he enc
may besiy s ORI AE TPRPD R IO EM TR P Sy By PR e 143
to the imputlbfn lojspedker at apmdefmed pemtam apiopg the plumaidy df predefinerdpositions of the

predeﬁ.ﬁ&l’ a%ﬁllo%u%) gﬁgﬁgzpn%éﬂfn&ﬁg f)ﬁ'{hte Gl‘afatlgnf Hife! &ugl%gr JﬁM ou ut channels

ures ustrates an audi o ob
can be mbtnéweewhm«ﬁqmemena@zs rspermed; When, ROweYET, gynubtiss el rendering is

perfomf@,dtﬁen e SHRAbER NI c?tl%t EiahRel s fdt@i‘ ﬁﬁn 8. a5 hisalB/ thePd-walt be a situa-

SR LR YN A A S M ST TR
require®a6tIof 6 GaSnisioadink i IAehi ¢ase] metsdgtgmmhaﬂ@aid hdyeevEinbd mudhrigrger than

ons are then perforned. Two object powers and
Ksuc%#éo%é?ﬁﬁ PO RSYEOM ST ation are extracted for each of
the P stereo objects by the stereo paraneter extractor

Fig. 14 %Q‘ammg}g i) \gg{se@& %ﬂotﬁtﬁn@fﬁ%&? Aafude@te tﬁ@ﬁﬁc&ﬁmﬁd}‘ 8f the in-

N -1P nono ects t he nnno par aneter extract

ventiveggepderryide Qﬂétﬁm ingeativ epite Cepetpmploglsof Saé'i*ﬂim%"al“es are proc-
essed. mwaJe l a% esdnaaaerwdah @fiation czg,raarmme bbjedtds ttsbtefén&ﬂ @oalfink ¢fiL sampling

h th t .
e 35S Ot B DLk 5o
to the netnber qﬂsmmlesemamx & it ¢adculatedgps aslicatsh Jue@luatwﬂé)r andrhayN tcplumns
and N l[q%lé HRE tna:FrQ( B fﬁ@luﬁ&gﬁ&fb %f(lge{rﬁﬁ A& whbi € Bbjm%eteg'age 2g1€en in the

ustrates an au ] ect araneter extractor 20

energy giode-For vrgorrelatd eliects fsmaice £o1g fp connection with equa-
tion (6)CARShAIR aﬁgodal B ént £ VHEBEYA thidh &ay@ial dléiﬁaenf @ﬂvbsCth: &fgrgy of an audio

r re perforned ect.s,
object. Al oS emETIR SHPr Qo ot e A GoaE D of B Al qoets,
which i e;fdctﬁedlw\&semhwhmt soine sbjediearg itwechaoiglssuftthe sterep digabt
squares sense. The K weights of this |inear
conbi nation are called Cbject Prediction Coeffi cients
DependingR@) theispgeifih embegdiment apation d2)y 2 time dapain sigpdl.okhe p single energy
value erl'iﬁe \tvﬁgl@i)anﬁ%falﬂflo Hjdles G %:éleéfe@ EefeREEIhdvwvéthe lalidib ij%ts are

ect araneters e encoqin n 1L NCOLPOora
processeg B B RteECRERY TR S Pcw%@g&ga&a@ee 8 O of £ Feorm or a filte
bank algmt&:hdmwdm ChseSequaAfont(Z)igWdlidiRyr dabtesupbaad@a that eneebtains i3, matrix E

tot nurrber reduced to max [K (N - K), 0}
foreadi‘f“b ﬁ‘?‘ﬁsﬁﬂﬁa}céﬁ{n E‘E‘fnﬁ x D has full rank. Fig. 5

|Ilustrates the structure of an SAOCC to MPEG Surround
transcoder 102 as taught by the current invention. For
each tinme frequency interval, the downni x side

i nformati on and the object paraneters are conbi ned
with the renderlng rratrlx by the pararreter cal cul at or

AN . . R AN/~ o~ - . s o N ~1 ™~ P
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QW filter bank in the T/F unit 602. The tine and

frequency varying matri x operation defined by the
w@emsesdser matrix data is perforned on the reseCT/EPZP07/008683

hybrid QW domain signals b3 the matrixing unit 603

whi ch outputs a stereo signal in the hybrid QW

domai n. The hybrid synthesis unit 604 converts the

stereo hybrid QW domain signal into a stereo QW

e s A D S 400 i
(3). As hnnhvatedﬁn ematamd i) theld omamamelsarmbybteq weing theiN eluvqtﬂg' applying
the so-cg.fle& d@?de%{g n%Hﬁb/@fb(iﬁe N EsiRAtiod, te™NE5H 8k can be

banks of qU|st f| ters, the conversion
regenerpiod A mqéemierrwdf usige thealosmayeanddbagiectparamTiers apkihe radgg can be

apphed%malréeoﬁs}ﬁwsbjwt@fgﬁas@ﬁech ybrid subband signals, see
[E. Schuijers, eebart, and H. Purnhagen "Low
conpl exity paranmetric stereo coding” Proc 116 h AES

Alternaﬁoﬂy,eniﬁ dosimniBe¢dnibie dué&llyl’t‘ﬁﬁgfoﬁlﬁﬁfio thE’b&qpﬁti dhhnxﬁﬁmmoutﬁni esplicit cal-

h f oo
culatloxi ?{gﬂ 8\17ﬁ%]%5%% K%;gesrfill){,, e rlex; e OS o tA ingic e S A g{sgl;o%tg of {he indi-
vidual ®wicecwitl6@Fpectto ptwrMeﬁmdMud@wotpuaco@ﬁ@rdmaIfwnsh@m objests and six
output &gn&e‘fsd thgb Bx?ecéohbﬁ ;J'\%E%aéh egtoa{t % Jﬁgn%dqgé%&nn matnx

terface o oun and this is

would wﬂgqt twmea éfe’éﬁ)ﬁéevéfp emeaw%lﬂﬁﬁie@ acqall ehiepts bstwesa Fwoutput speaker

locatiofsOfBA @Y kdnerd3GndithaAivionld IbOIEdifereht 420 S$ouldirtfldcythisHifferent situation.
obt ai ned by performing a QW filter bank synthesis 605
in order to obtain a stereo tine domain signal. Wth

The reridbingafdtee be) mose/geherhllybdiated, mepmsﬁdeﬂ pmﬂa)mﬂg&fdmmbmts @nd also an

utputs a digital..audio st ggf] :
mtendeg e lVﬁ tv%l 9 Ie Pr‘édl%?)orrugfers] egﬁcl: ggo c%g?%fu Se ucéo(r‘(]it@f]an*a“?ransmlt

ted to m@@wmwallmmdescr@hon @m@mbqam,l b}DWICYPrdihlS scene descrip-
tion cat?‘lgﬁeée mictate 2%&1@9% ﬂ@%&lﬁﬁmsg Pfor %gﬂefa%ngﬁl%%ké?lsbécﬁﬂfc Wf& B user-

In position Cis obtal ned

specificaydiguinyt %qaégwratw@ Gémﬁemﬁf»l@t ithsoseegegiesariptipn %ergfper BR} necessar-
ily reqM bRt 188 Q&Q@dles@'%on Iﬁﬁlwﬂe@éﬁeﬁt&l B@lhe Gder Id’lﬁdéi@cy\ﬂxmﬂ(the wishes of

verter t hen .a 0 au
the usef, et e RO G F s G B PR T e e e iffern
from thel placesohdhere tHésk sbjtdis were wihe gm‘eraapgthasq abjecissTherd draidbecabesrin which

the aud;orb%_laegf’g 3fe Cﬁ@%gﬂe% bg I&%Béé%e T 0 gbcﬁas‘gﬁ!{ Hﬂginﬁlr’ R2GRAGM x’eﬁ)ect to

rate onnectlon t hat
the other Jn phisstiation; Baelasive B?C?‘F%’toé thendip govrpes ivgeaeratifl Y the userat .
the firsftige. USer desires to store a particul ar object
rendering for future playback. Fig 7 illustrates the
structure of an MPEG Surround decoder for a stereo
Revertni@mwﬂig %, a ddvennsike192 ds itlostraradxTheslogomizer tsdor downtoimimgthe plurality of
oo chGLEL L AU 000 b, THRGT GBS, (D oty

ese 1 n I nt’o

 than thgyyumbigeofidepamixghantrts, andoviiersimihe dowemixerds goupled t¢ the dgmmx infor-

mation %lgfl%thiktﬁ Lsg ?{eﬁg thgdém%gm 'ﬂﬁ:lupsl&e-iﬂc'i}gggﬁlfdﬁi dbpRtsihtd the%lurahty of downmix

channelg i SGRAcLed & s EReR TS 39“3@2 infoRmgstioe C‘JQ 3?"@3@6 '%fs PrReipn generated

by the doRgimi) mfofﬂinﬁﬂibntggﬁﬁeraai 96/iniFsg. emambsmbnhnyxcam-matudrog _mmmaﬁy adjusted.
. n ere | :

Itis prelgeé%g ﬁci %rﬂ\gi? alh% S(EI mfn gnaﬁlf)g %s%luﬁox? _). ﬁ:pthglp Ih 9&8111151 idn of the

rom urns suc
object patametefh @hws, side mﬁirmethmlhlqs mbqudrvdthwm:abr quikithl deskes, since fixed
wnmf:hﬁf ﬁgzﬁfb‘ﬁ sl ceﬁ%m LE AT %Fheorqah YR -slowly éha.ﬁ Sloxhﬁmﬁl Qx?tﬁtlon which

neans o y used m xer unct i ona

need noé, aeqqssaely by ifrle@@p%sﬂqsmeshas grovedyig,be |8111§Plyﬂts@rﬂﬂle ePH° afér the

downmbxCinRrthiidh r?)?esleﬁlgb Wbtk nffIROIng ROBdes ayN icHlsbs.
processes (such as dynam c processing and EQ. The
stereo signal (L and R) and the individual channe
out put (obj5) are input to the SAOC encoder 801, which
is nothing but a special case of the SAOC encoder 101
in Fig. 1. However, it clearly illustrates a typica
appl i cation where the audi o object obj5 (containing
e.g. speech) should be subject to user controlled

_____ . o, " o o o T 1
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sented as Nrows of length Zin a matrix, The downm x

wei ght matrix D of size KxN where K >1 determ nes the
wohamsel downmi x sig nal in the formof a nMaEPCT/EP2401/608683

K rows through the matrix mdltiplication X = DS .

(3) The user controll ed object rendering matrix A of

size MKN determ nes the M channel target ren dering of

The validi§ ad#46 bPth® BovAEhi% mafid e afcertdin edluewliaattlid audioi object\orresponding to

his valis o R GRPEALPRE 1o BB ot mpteaeff by el gfg dowamin

matrix. Waidh Bfjaudidiébjécaiskinadided ireo ﬁé@(ﬂmiﬁme dewnmix channglesthevaiues of more

r oxi mat i on in the
than ong ‘?ﬁ'a‘gﬁl ‘8’ thix gy agl na aué’l 0 Oebj &c %ﬁfa%%ﬁgt?ﬁ&%&ed
values when dddedrogethet for x smgle ahdio dojogtsium uXta hes Qtbeuyalugs, hewevies a possi-

ble as W'ell a&cﬂht?cﬂa%}g Eucﬁ@gﬂﬁi’&'ﬁ%e inpREin®Ung of mBR RWRMS! Mlstxhﬁl varying

é resent iInvention c
levels, and thssarvslarsen b BUHCAIeA by P EkIS B e dOWRMIGTRELER vaic g different from

one andWi@fdoSnot hdd v t6 B OF6H dektBiniaGdiy ©bjeéton conveni ent for the
subsequent derivation and al so descriptive of the

typi cal encoder operations, this covariance is given
When tﬁdﬁowlﬁrriibowﬁﬂﬂdlszaidinf:hdm 1hyhetdneod®dhmdw(olpeab sigual g@fetategrbyrthe output

intertach 3. 154 Aol A0S SoiL 188 HRIYBX a8 ORAARL Rk AR enal iy corain

obj ect para ters
format. Mmaml)ath@@swned@dmmecdem paneberanx sigpatahich allgwsdhe separation of

f I
the Ob]&% dé}(é) ébj XowHmix inf nﬁgtﬁlnew aﬁﬂh@ dowﬁﬁm(;h&ne(s@% ofhld&doder

guent y consi ders an orsJ g}gt
side. Furtheraiore,the oBtpay lpteffeﬁe@étcgn welde srepdereion the gbjest parapsete gdownmix

informatiBf o8¢ dwnnkix b&nﬂél@%ﬁ&im&'ﬂﬁh§ 65]5@ bﬁﬁm&ﬂl}s)émﬁthe downmix informa-
imation . to t ect ener

tion may | Bg %1% t1a1 Rpcoders, an (Hj egg{)pyrfgf; %{%:eg é’?rstF % gvcnénr%f:hr?.anels can
be monb Or dtérep Bj,dloa‘dnbmim shelr asaviP3 enpoders QmﬂtA(E edcodersreyil thesk endoiding opera-

tions resu?t ur i S(#ia?a QAO%QL%?&? lneo\f@e%o vﬁ/ﬂ‘ﬁrdgg[ah{e{@ reﬂQﬂ.ra%lsthe en-

are’ ereo S|gn for
coded andig objpetisignal 9n absence of correl ation does not hold. A
groupi ng of P selected stereo pal rs of objects is
descri bed by the index_ sets P = ,.P\ . For
Dependinges thesparifitanplisation.thedamigr 92 ﬂso%“{agﬁe torfyelyds thestepen TaRfesenta-
tion of BEGKErb R rﬁL@l’éﬂhtG Xhe dt Batt two Hovalihia lchinfely ahd farthérmbiledntroduces the voice

vk R SHT B Bsh hr BE EBephB

of the bhdk@'odad musiais Withimthb Erst devpimiz channelland the seaond ehiaazel pfithe back-
ground Eﬂlg@ ts Withid @F @nd.@dv&dnﬁx gha‘fﬂlél hl’lafremlfs ﬂh?&ﬁﬁﬁkn Ei bﬁﬁe stereo

|nstance or atotal of N = ob ects Omtﬁ Q
backgroupd Bisie G2 sERER Fepeing d§Vlﬁ@|T%\eB%ﬁfFa% °V2<)"ef’ S‘tlﬁ‘é‘ ¢ position of the
voice trhdkJeEwbeh ﬁﬁdefﬁd’t‘&écgsbeﬂ&ﬂ aiithé B sfeied BpedkéraAltandiivel AhSBrst and the

T

be inchidediigithe chyertdbwmptx&hantl Thuse by ¢lominatingioae deraiohin ghaspelppnean fully
separate th ORL 9?01 ke RIRE ﬁltthgﬂlacﬁﬁﬁ{%t{d ﬁfg%hléﬂ?%@ﬁgﬂi Qiutgi Y ﬁérli@&'aﬁphca-

ECO er suc

tions. Hawe'ps, thostereareprogiytion aualineefdhe %acmmwl%f&m P?a‘ﬁﬂﬁ 6‘%&"61"“ to
the objdct\SarMMHFEXonGAEHYE, oF coutsd) a 1d3st compeesgm gethodan be

recovered apprOX|nater by n(k) " Cn (*) +... + cnd
xk (k) . (8) In a preferred enbodi nent, the OPC

A dowriiikdr 92 ﬁs@daﬁk&ﬂ.toip@fﬁsﬂﬁﬁa Sah@lerhyrsamblceaqdlaon mn@ tixedomairgXhis addition

uses sat?]&%%s %?rh Sucﬁ %%{B%r g W fnfo 28 ﬁgﬁéﬂ quit glggg%&ﬁﬁl -audio
object inwderitrgueedrizah dowmizcthameh ttxa mﬁaglmer%@sep 3 pro-weightigg js to take
place b&&%’tﬁ:‘ s ie&wls 1‘6%@ rA1RRfa8vely, thef s@inh@Wcal Miso take place in the

atl rom heleft vvlth D t hat H)
ﬁequenﬁhéqm org sqhbenq dogiain, 15 iggdpmatnspbsequegt to ﬂ?"r““ﬁ‘“‘ﬁ@?‘%ﬁ epaver-
rank it follows by elenentary |inear algebra that the
set of solutions to (9) can be paraneterized by max
[K-(N-K), 0} paranmeters. This is exploited in the
joint encoding in 402 of the OPC data. The full
pred| ct| on rratrlx C can be recreat ed at the decoder

. o - e s o
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matrix is That is, the downm x |eft channel is Xl= s,
+ S3/y/ and the right channel is J 2 =s2 + S31 2 .
Wab@sOR331 f or the single track aimat approxi Ne€T/RBR0S3008683
3 1 C1+C32 2 and the equatiZdn (11) can in this case be
solved to achieve Cn = 1-¢ 3 1/V2, Cl2 =-c 32/
2 1=c31/>2, and C2 =l-c 32 /V2 . Hence the
sion. THUS,'62€ Eould evoperfork théldGatinlik @rethe ﬁlt@‘l vamdw@hmufe time/frequency

3-.2) .=2.. The 3i ,c32 ¢ nd fromthe
conversi IV e 9 e psiorg doan Gt A DGty ol s ype of
FFT, MDOTrap anylothe¢rarassfomier Ref erri ng to F| gure 7, the M =6

out put channel s of the 5.1 configuration are C 2, ..

V6) =1If I, rf ,ra,c,Ife) . The transcoder has to
In one agnncpqﬁtheprsaeehemammﬁ que@t IGranreley gERRERIQr A SreqralpSeTFTgy parameters
and, ad%ﬁ&alﬁ?@oﬁ&%ﬂ&%eﬂ@&n W& olj &G hdnIwb BNKIO Bb_] %t?(o@&her repre-

w I'l be assunmed i n the fol] ow ng

sent thesteragcignak asdecopies eleanbathawbeadent eryation(© Mﬁétetmtwe? i cbject pa-
mmeterE’%%P@aIcﬁBrSm% héler Fig) 1stmueteatera@gbnm§te;melmaans of a calculating

O 2 N e N A
with eqhatﬁhsao‘ma (D), soasecstatiktizatinfoamihtionandheodopmeix cliagnaisoin thef matrix X and

L \V/
e LNl P SIS B SIS Bk s
calculatifigrthemeal part of e Xf and theweplpartof X - ayvEnesarepparsy Ypaetjyst numbers but
are mal?&;@ Nl 468 ARG tPhined il dhe ERBbdimbit 3HStHE Scthtids mTéauatlon ¢))

urther clarify the four conbination _mentioned aboye
when theigebedigigtspb segent toe@faélet(%tsgﬂﬁ%r@ 9??6&%‘59"%6& of sfpy150 can

be calcﬁl&t%h%ﬁﬁgdﬁﬁﬂdbfb dafaql itetaiidib objeel@ncdbdeiQ0jl ETHenXBE proBitHiorEmattix C is

e a er_in eper
caleulagd X AR T R Lol R o B B LRSS 1 SERIAaR i fhears
that all pale iof thie predivtiolemdtrix Chylkich hasa¥ knes bt K columps @rd obthinedy Generally, the
. .t i r . . .

w8 0 LR85k LB, R LlghlRinesssiionar
all downmirshanmels gechnstigete p cgrraspanding andio phject b el as pogsiblgrBiigprediction
matrix fediks Bfa bekeHRbAsBRELOYE RABioRbREls GheRihe A€ Ber 0P HéwHiniiR channels in-

transcoder should preferably operate in prediction
creaseSnpde. |f the downm x audi o coder is not a waveform

coder the in the conS|dered frequencylnterval t he

Subseq%en{1¥ 9{1% T %v?lgge dtsacrl]lgs (Aetgﬁ Jar Eﬂﬁg qiq? @M&gseb%fhnds of

in energ lon I's
output dmable for vizating asxburalhte Oémbmé ghasnels Mﬁd@ﬁpm\ldw qufput configura-

tion. LifdAn §RRtrhB€a fituhiidn ih WhRS Mﬁ‘tﬂﬁk 84 bARSoURRt Mata izer 100 are
par aneters girven 1 n energ node I n

reconstwa% a%tq\%t dhe smtltf’étatrmﬁ@é Byte 09@“@&%‘80%3&% §/§°t ‘ﬁ%‘endefmg

the recdnkthidtedlaudib sdiﬂfe& Eﬁéﬁﬁc dwnoinx :ﬁ)fox:maiﬁbﬁ: th?EGnﬁiﬂ ¢hanmdk 0 the audio

. ar a tai ne erf o
object eﬁ%a??faﬁ“ {526 agd ‘gl r r en g‘é ?ﬁtﬁé{t °§ Yguration and an
intended pommmhzg of the lasdm sdauees gamaevtmsem ﬂlc amﬂtat Wéw@utputxponﬁgurahon are not

necessal gfﬂeﬁ‘ q%[@{(@fs&&le %?ed%y’in&i@ ﬁﬂl‘ﬁﬁér lttﬁ‘F %‘(31 %%V(ﬁfdu@wa?synthe-

sizer 10Dyl iRyt feSyasivated G FOYFS o e %fwfd&tlpﬂa%ﬁew aydio ob-

ject paraméNh)\thd ufiput Whth ShtteSizdrubb Woeke bi Hﬂecbyy éduatici(d). Mateh ehe object
dat a. F . Then th

note he el
paramefzr shd ip@EaFTaN BRSO e ST DS 5575 Attt f i Yohvmmicx
matrix 4nli%fe éndry mbfixafgl fcdnsfructing B pouBEAighalsCC2 (19) where f
is either the absolute value f (z) = \z\ or real value
operator f(z) = Re {2} As an |IIustrat|ve examl e,
Alternati el ithtenutpubdatzsysthesizer § 0} ensragssjag e franspedst asgliugtpted for example in
block 15’?&3’;% k6! dWhHl tﬁ@!) t@ﬁltﬁeglz@rqb‘ 21ypeBf 4 thahkcodbifor fdd€ratin spatlal mixer

ren rratrlx ven yThe target rende
parametegsntp 4w infprRtinn, ‘%o’f] ?oaﬁgufs and the
ri ght surround, object 2 betvveen Ieft front and | eft
surround, and obj ect 3 in both right front, center,
and | fe. Assune also for
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simplicity that the three objects are uncorrel ated and
all have the sane energy such that In this case, the
wo e@hb4dsand si de of fornula (14) becomes | nserp¢TgP100B008683
appropriate values into for#ulas (15)-(19) then yields
C A (dB, As a consequence, the MPEG surround decoder
will be instructed to use sone decorrel ati on between
intended p@itioning@T theabtkcés adiequittdr Pustichldly] the eutphﬁ aniﬁgahxﬁm amd the intended

tween left. front, and left rrou .
positond 416 e Yio gl AndcBa e 4, FOHIoR o contn agtcly e gpt roquied
for gen&hitifg thesphatial intixenparametdsas ovill bmdisnuswg immobne |d¢ta1A£h whoestigewith Fig.

12. Dep%ﬁ(%é é Qﬁ{aﬁ glp%sglagg%%p %ﬁm ﬁ&ega@bygﬁbe&ﬁgﬂ d?_t;‘ /syn%hesmer
100 canctbembrei usechlm ¥ $traightfogedrd spatia Clp&? ani MP E@emhnst mixer for upmix-
ing the m%héﬁnpls ‘ﬁn&n%ﬁﬁneﬁgdld& B&%e@ééé%ﬁbl fead totrﬁ’@cld?rﬂfer SHecPiownmix

WAy 2 | 2 ). 1s + 1 UP to a factor

channeleehuamaeamde a sxneyled@fweoe wetrﬁ &plyibaying diggenekelermenty 38 disgyssed in
equatioh §133MA lo@d?b &s inBickted byNEDQtin Fag DT, ¢l cﬁ&puomawr@tnmesqz@a 0®#vould, there-

fore, 0 Ut 5 3%@&} I ucaﬁla gﬁgpg tFﬁ‘g“%]gﬁg}ogfnr‘I‘%h‘; | ted in equation

(13), whithimtudesgalns (HabEanbe ASHALAS arbithaey dovrmiik gain pmmbtem i{ADG) bf the

uat i i el ds the best possible waveform natch for
WEG'?'%ﬁ%dg\’/%ﬁ&t he ob ject covariance nodel E . Sone post

processing of the matrix C3 is preferable, including

In modé %ﬁe@g hOIndichted b1 13VrRg. 91, thdsli _}]Wt d&tﬁ‘incﬁh@ﬁﬁﬁﬁl R PHrameters at a

predi ction | oss ‘conpensati on. | ustrate_ and

conversiqgpgtry suchas de éﬁyee@a\femwﬁgq%‘rm aoneswep Mitheaustion 25). In this
situatioh,i1Be GBRE dhth §yn$he‘élz€rh@() d6ds noeidessarilg haveaddrong ithecddtual downmix
above. In te the trix elenents of F, the
°°“"ers6‘6\/§/ﬂﬁ‘i”3¥°ﬁétf gq[l?{e? cg? %ﬂgo &owrﬁf’é equations >
"J2p, 2p NJ2p-\,2p ) ~ J2p-1,2p-\ " JI2p,2p " P " '
A dlffe}%ll: xﬁ&ie of gﬁ%ﬁyﬁ%@éaﬁéﬁ%y%@gﬁgﬁbg 9%) el 14111;? I"l iﬂué'ﬁa?es kide output

data synt@;gzhr tqe;gf Fxg( 9. In this sg',latten; the transcoder g-ppqateq}s mQ}pated by 102 in Fig.
1b and l)tﬁﬁtﬁﬁ fdt @Ryl sfﬁtﬁl ﬁx&g} pd&Ss Dv additiSkly SutputSa @oﬁ)ﬁx‘t&iﬁo‘ﬂnﬁﬂx How-

he system of eq uatl on A3EDr one t
over, it %%eceseewammrﬁ@ SRR B °Pﬁ$"ﬁfst%‘ ‘%ﬁ‘%" i pdginont Qr g Sonverted
downmiROuipXttiag @i ted ddwienib esd thespagbitrsixérqaraatetess is sufficien as indi-
cated bOPR' H)XI mation to the desired object render ing to the
Lobi ied channel s (I,r,qc) fromthe object downni x.
Thi s general type of matrix opera tion cannot be

Mode duEBLrej"iﬁ&kEﬁQs aBMthEhﬁaé\éPo%e%dfpﬁPmyﬁ%Qi&% 100 MitaRediiSFig. 10. In this

tied to alimted ace of TTT matr sthrou9 t he
situatiop indicgted By fige {43dn Bigr ghé‘te@r“@“t %aeg%*sﬁafg Bt thesize do
not mclhdelz&xs}tspatﬁl HeNfirant@ame bhl@rmdlﬁietaa:oWeEanifmﬁS § ak frelicated by equa-

tion (353? eﬁ?ubpg %lgﬁg@%@%\m% ﬁ trg?gtﬂ%g gl.%ﬁa.’; ti&%]sewes Smdlcated at
115.In ﬂdsambodahent onlyhstei@endstng isof jntagest and doy spaigl rager, pammeters are not
reqmre%’lgg& . gxgaE?th'ﬂg St?lreb sutg&Tdeetv&' X1 5val1agie ﬁgﬁt%fbﬂﬁhu@ﬁ as indicated in Fig.

I's paraneterized by three
11 isregiiredneters [a, b ,g ) via The downnix converter matrix

G taught by the present invention is obtained by

ronse DS o e S BRI ER ROV HR gl s

synthes%ﬁlOO[QerTeréE’s amultiwhaimel dutpus, ahth thetontputbdata spothesizen1 @0 would be similar

f ble input in-
to elemgatl pli {hl Fag qg>| It nt]'i,} Qﬁ%ﬂl{&@m ?ztn;' Efnﬂ%@@é}qO? %g[@%s ags&aeﬂs? g input in
formatlQIQ@)d qumgga mgti-channg) ogput s1g@§§mvmg more than two output channels to be ren-
dered by a corresponding number of speakers to be positioned at intended speaker positions in accor-
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In the generic case, Gwll be invertible and (23) has
a uni que solution for C 777 which obeys D1- -C 1 =1
wab@s/od6h3par aneters (a,0 ) are determ ned by tPCBHEP2007/008683
sol ution. For the previousl3 considered specific
exanple, it can be easily verified that t he sol utions
are given by 0 1.4142 G= and {a, b ) (0. 3506,
dance vﬂth‘tﬁgé’r)adeﬁnéd aaRoupul dédtighiatien. Shctia xﬂtﬂﬁtchmelpmkpupﬂratS dutput, a

7.1 our ol &5 L GHP B AT ke o BT E P » R PR

that the rendering exanple places objects that are in

Subsqu% gfferengeblg %%e t\q}?}{\% Ty ﬁr%ﬂ%ﬁ{g dnBe e Aggjlm foP@iduldbhg tdVeral parame-

scene a versa our 1S
ters fromrqm:iés i Ipfammeterigationfepateptimonpifonshe MPEGuFeRsfleroden As indicated,

Fig. 7 ifflsFhte a MPEG- s{ufroxln'd db&)dbﬁg?&sp%hﬂ@eﬁzﬂtmﬁﬁﬁhﬁmg&rm §le?eo downmix

converter a suboptinmal procedure, can be, devel
70 havipg) l@@m&chﬁwf)m right doWRm ehanngLr. &?Bff‘é’r%ﬁﬁ th downmix

channel8 BR'ifpht HRSILso-oaad TWS-’DE)WQ vi| srttettevoengngye box is controlled by

distributio f e conbi han
sovera gt BarLET o ST GeAL PO B EPEREs 17 I, THC FAfigytput chan-
nel is irfpuf 1ﬁtbta| Qnet”m;ltwb bex. @hismeansthatfchénnei3e isghpuCinDp bpx(ua,) chtamel 73bis

input 111&]92? fﬁ%méls]&‘? FI 1%? Bro?ce’}ét? ?%"?ﬂ l)%/] &ggllvbﬁ%%%ut channels. Box

74a outp@ngy @rﬁtfsmt chaunql kanpe bﬁtsv@md chasngldi Fasthermere, bog /e eytputs a right
front c: HaPfe mm %\éncfjé At 'sMu’.n@ @hzﬂfleltrh EurtiRARERE ook NaOERHEs PédnfRk clia@inel ¢ and a
upm

X. he six tqg t chann
low-requgney sehespgment hapyl 6. Boohan i he Rl PR IS R i channels 70
to the 09551" chanr(eB 89 pefforméAGEpAmatrix Sftrion, mb desrs stsuctmé 3s shown in Fig. 7

rt her. opservation is that .such a .

s oo BT S Bk B B PR Ao B P i o
erationdVPIheSuore ahdimtermediste sigals indidated iyt Z8arT3badd B3c amemt sxplicitly calcu-

actiyv t| . Rid; 195519
lated by i Bl et c%%?ﬁ@?f‘jéa‘.“ﬁ% PPRCT (g ermore
boxes M, 7gb vespive spmeresifund aslilatlStre?n c rd*brra“ﬂi" b dnyrpguqing a cer-
tain randorhiness thfo the b@putisigndls. 2 . Obj ect parameters given in

predi ction (OPC)node I n object prediction node, the

avai l abl e data is represented by the matrix triplet
As lmoévﬁ),ﬁ'oﬁ tﬁé MPBEGtsarrouridsdetdier, Nox 7 Ris raditralled kitledbyngreditteon/garameters

airs of
CPC on3 3y R HHPRTCT S ik Sl Pl et chamacs, o st v
predlcttoo paraineters SPCIEEPGhooH least &We snereyrarhme s 1) rrraih §LD oy are re-

quired. bl e LGr AR rRESAIE G cANbSRR Wth%&i Wwﬁl@h Ishﬁwever
covariance matrix of the opject

only an(oplignatfemters g et YA 1.onp FEPEKEARY oF B S e 17 6‘% 13 llus-
trate thé R e Ry @@:t;s 0P dR4nsd6r daRhlating all feeanakdemn@PQ/CEDda, CLDO, CLDI,

et CSRIES SR b 4B 2B By o o
the intedd&drmfhiﬁoning ofitheliud@colnpesiegi thesj:emr dsnsription ! asyllustrated in Fig. 10.
oo AIBER tﬁ%gtr&ﬁhnémq&h oﬁff)ﬁtsf’oﬂﬁsft 3tk 9 Surrdanll Systedn., the

°5 | ect covariance can be estimated by inserting the
predictive nodel Y = CX, yielding E = CZC, (32) and

Natural, thelsp&iftddaloutiod atpaﬁng% tamlsepeﬂg;ﬁmmdenmah can be adapted to

ters can be esti.mated S
other o A8 et Ao 1o e gt e IS By thermore,te
sequen&(bfafep@@'&hd}frraugamtgt REansiniBgss12 amddaacb usmt}{ qxnmmatlly and can be
raund di ction node. In
changey iin 08 el S BPRARER B llaBie”) 11,80 Ao
I medi ately gives the reduced prediction matrix C3 =
In step /x\%&aﬁ;&ié%)gré{m\t@b&bmw Thé RABerH rﬁgatr%t ﬁﬂt&atéscxvméme ¥eirce of the

anmeters , n WNImi. X nv
plurality o sasrss f549 b pjagef &t g ontet Ofg%f ef@t‘e %‘P@t‘é?‘gﬁogatag St 121 illus-
energy node. In fact, the steps of fornulas (22)
to(25) are conpletely identical. The resulting matrix
Gis fed to the downm x converter and the TTT
paranmeters (a, 0 ) are transmtted to the MPEG
Surround decoder.

D
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St and al one application of the downm x converter for
stereo rendering In all cases descri bed above the
W@Djoeno¥6580 st ereo downm x converter 501 out put BCEREP2007/008683
approxi mation to a stereo ddwnm x of the 5.1 channel
rendering of the audio objects. This stereo rendering
can be ex pressed by a 2 xN matrix A2 defined by A2 =
trates tHe dBAvatioh Bfﬁ@ﬁwlﬂwmm DgJus $ndikaved it squitioni (20)e This matrix re-

a8 O oo S B g s s
When dnk krdéérids 6 deviérate mmaéwpm glinnels then theSd whfigurationr such asraadkchannel
output @H@glagt Sn'gg? gfggl? edatru? H&S&n&e%%ﬁﬂcﬁ‘m(w{ﬁde b ﬁﬁ}i'lx In step 122,

Wi ng a special case of t
a reducedifchdeniag mameAagSJ geneBtedrbot miiltiplying matrixPss #nd tlgfe@{l ir‘aﬁenng matrix as

definedFh ?tgﬁgz A ané@ 23 (tix% w@ng%%'imcﬁ 'ikixht%dueéd tmﬁ AN matrix D can be

e rea he renderi

er e
retrievoqidiomthe gaogdes audig thy matmp, is fﬂﬂ%ﬁﬂ@‘ﬂd@fm fhﬂseSlgnaF
Altemaqoé’lf" %éd&ﬁ]ﬁﬁﬁfnﬁ@l& cBEt bk iSarh&etbr%ﬁ d.g0for (HaSpdeifkASwnm{E3dformation
For 't he predi ction based object paraneters, one sinply
examplp gadthe dowypix &1 mati on S CDS and obtain the
converter matrix G" A2C . For energy based object

arapeters, one sol ve eﬂ!’saéb GRER
F “rthe‘%@ﬁg.c’g{ewerﬁ?'&a § ﬁrloﬁitsa?d &%{eg%‘t r ef e 3"’?%0 H%%ﬁﬂected
by the aifjecaparaeiers faylthed dbjedssiand qanbe@@@mgﬁ@e the imporgadeaudioplicets or
recons cte‘ii Iagmgg g&&g{ rebdERtibR file. THE r@¥flinQci Bleima 'ikfdlldi@ lan &itdopy de-
a een generally described in connection
codlngmcth t he precedl ng figures. The audi o object coder for
generating the encoded obj ect signal uses the

plural jt di.o ob .
i st s PRSP . SEE A B R S cap g cllaed
by solvﬁiy tm:tysuaﬂxroﬁltméae equytorsas indica®d in stepr 125 e‘&mﬁeallyt the ela@éliltb of matrix
53 Yinvefselof on
G °a“§e%a§°r“% d%ﬁ {l%lg"géene Jéétﬁ?ﬁgn %ﬁv\nﬁ%’g%f or mat i gjrg%%
i ndi cati ng a distribution of the plural ity of audio

In step { 9% gﬁ:et c%n{' $i6h Rbtrik @iai§ Eal&d’lﬂedj QW Bdn¥ersidd RIARIXSG haydi seRlo€ K xK and is
eaV|n quer 92.. The

generaﬁé A bsg@.qerogt(%i) T%Sql Y g eAyaT o PGP b@‘f J&{?tspwfw matrix Drrr is to
be prowﬂ@éd&gﬁidﬁfa&d 8% stE@ 271 ha eﬁaiﬁblé) fod Ijiemhtsix isvgiemen pquatien (24) and the

] € a S are C -
actinit PR 5 R BF coeP e %&?@é@%%?ﬁ%?ﬂ“‘”ﬁm Equa
tion (2D)htherhijre dtfigpa whatds ©rbs dam‘inatep |12%: Stept 2B defingm e gquations Tor calculat-
ing mag'&q{)rrﬁ : ?gbkas RS ¢ AP ld¥ternRAUEH %oor&ahéesmﬂﬁtﬁ@&ﬁlhﬁdiﬁh bak 129,

ace on the encoder_side, I?%t ﬁl o 1 so that
the parpineie cdhendew ik 81 dhe QR REreRE T S Y QR Brefgra §.718 setto 1 50
the onl§ ROEASCPE patineeds ifpat AnEileck Yares atdB. cal cul ates the
obj ect paraneters for the objects 95 so that this full
re construction can be perfornmed on the decoder
The rembidling partkersmecessaryt foeths sehiemedbfigct are theggmmetegpinput into blocks 74a,
74b and 9&! Eﬂg &1&%&3& Bgtlﬂése tpgxtaﬁ]ge%? digGisdellin &ﬁﬁ&*‘n@ﬁ WwitB Figh€3a. In step 130,

nal 99 usi

the renderingrmeteit &1 BYVidH T"P?]%Zf(ﬂﬂﬂé?cfﬁn g’%% sis g*glm%,s s emger of

audio &ﬁkctshﬁd PRI rkitbARe mivhter BPMA ¥hadhls) Hhis&exﬂ&mginatak goludes the
used and encoded i nto the encod

mfo‘méﬁ‘@'ﬁaqm thesefae sretory Kand SEHEK vg‘ft%rds e%! ?o ns I n mﬁmﬁ”‘ in-
cludes ttlh:ﬁnﬁtﬁuﬂid»h of plhcind acmddBogren raxerain aoslteqm deontpuy g¢tep. When, for
exampgehgl% TX Y al tridA. bmbvcéiuzﬂl%ﬁzl 93% cohnbldr \Mbqu & b@&ﬁm&l OMEYHOW a certain

IS S|tuat rnse n any

placenchtafiaedis objoctb@mbseqdedmthnethel esmdering maAe Nl %‘Agf‘éd‘g?y%&f indicat-

inga chEﬁn g GRARLN 54 {€d, 8 o BRValh ot @aIND X. Futtheriided, when edhies are used
Ject paraneters for the audi o objects are

transmtted separately fromthe downm x channels. Such

a situation is useful when the object downm x channel s

93 can be purchased separately fromthe object

paraneters and the downm x information for a smaller

anmount of noney, and the object paraneters and the

domnn1x |nfornat|on can be purchased for an addltlona

" Y o o
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the consunmer market. Fig. 10 illustrates an audio
synt hesi zer for generating output data. To this end,
W@ b@saudso synt hesi zer includes an out put dat aPCT/EP2007/008683

synt hesi zer 100. The out put28dat a synt hesi zer recei ves,

as an input, the downm x information 97 and audi o

obj ect paraneters 95 and, probably, intended audio
which afefall€r tHai lPorsitie bnecttand ambes € targenthag 1 of thelotheabahidothe budwsssof the

or,. a, us ecified vol ume of a specific source, which

certain gugjo Qbjs g g‘?w’g}&?:&lcﬁdaa\fgegeen when rendered as indicated

at 101 . The output data synthesizer 100 is for

HHBahh mgﬁ%ﬁ Glbeod AL SJoﬁé}tsiJégv@ & ady Blfbrindtion
In one puprgcﬂ]g%‘% S 0 pr ede I|I neg audi o od gu y '
from theenepdeg side Thisrallowp p ussa it pleng the aydigrohjerts Wherever thy yser likes without
paying %&ﬁltté a spitfal refator ¥ thé/audw&jéététxﬁ)ﬂfe ehldder s‘éMBtIB@.ﬁcbtK&rembodJment

|1 S Operatlveto use the downm. x i or na
the relatamr@hsel%lefaéma Bf adio sguressap bf encgded 9 RSLL ‘ifggl@aa?%mmmed
to the d6c0¢1Q€ h kﬁﬁ ofh §d&nﬁ&tor Hheh,&h&lﬁe deBodet kide, this pdrmatidnsondedations of

be data varl of , di.f epent 4
sudio seifist PR PR PP e e PHEISl AR nddh s tHp s progsed o
result mmmng hmamixevtichoeflevks thhlocatmhsmfehq aglio sauncea:@ntgmmé tq theispecific
th e signals or which include a transcodi ng
awhoo%? paﬁ%%%ﬂ?grs into spatial rendering paraneters for a
spatial upmn xer configuration without any specific

In step fﬁ NAE bbitAnQfy AR wkBRRRAlréady Bedn discssed R cofitedfibditlOstep 124

ransn1tt|ng such spati al
BRI ARG T TN —
one eml%d[ﬁﬁ[ kuZ:E dn blS]ecE leflergyl dhatriX ieprevilal faneael subtiard antl dach bldek of time-

d _i t he aUQ|o obj ect encoder 101 which
O“mmFﬂﬁ Fvggu RPN audi o obj ects. The output of

the preferred audi o object encoder conprises, in

In step ﬁﬁd{hg' ut LB \I\Jﬁ? %%IQ‘B(VWMC&I %&) PRt g@VaﬁQﬂtthﬁ@&utput channels.

are not shown in Fig. 14,

Since tm@mm ebam&m heweven stilhumiern.dhe iR ﬁ?@xg)eﬁ%tﬁﬁ & I%C%lwlated using
the ren&ﬁﬁé)ﬁlgt?iﬂ ‘éﬁd e teﬁbryhaatak RN mitHvR Ak ﬁ@wdé&i i 5tept 180 ahch 31 and are

readily Pgilsplroh g ool aider i, HRTERST ARriREd. o GE( D o) are
applied lttpdfﬂloaﬁ:lte thé chandd) eevslphifféredce pprainkters CIAR, GEB):, CAD:, emfthe fnger-channel

coherenlcg ﬁa{er%%étg § Ié)('i‘l da|n8 I %’rkto%g héﬁ)gram\éﬁm& tﬂg b%g b%é 74b, 74c are avadable

esrzer s o a transcoder no Wen t
Imponaathd ithe spytial tmmgtens ae(aleplatef by gernbining thejspeciicplemants of the output
energy RARRYEr . works in a spatial upm xer node, then the
spatial upm xer 143 and the audi o synthesizer are the
same device in this enbodi nent. The spatial upm xer
Subseq@atRIsthas3, |‘d|lq1@bkhﬁl%ﬁdﬁr8&’ﬂ@&ﬂ1&ﬂ upraixee sxp:haygld spatial uﬁéni?er as Zchemati-
.speaker These akers are positioned at predefine
cab““?%ﬁfﬁ ﬁ%od%?ﬁgﬁgggnd toget her represent the pre
defined audi o output configuration. An output channe

In the pfgce&lﬁh%n%oﬁg&fn{snﬁg oﬁ%'pﬁ’a&%ﬁ%er@ %0&1 Qléﬁ& Parari@¥rs.OWhen, how-

seen as a digital or analog speaker si e .sen
ever, the pljpst Rprametess @re giyensan gredistien 7ok EraS Wpfﬁ%&“f’%’a?”‘ Cas
mmmtdafby&einqaﬂtﬁﬁﬁéﬁ @D, thé c@cupiheﬁl of the &duq‘.bdﬁ»reﬁioﬁnn Maming; tisjest a matrix

multipl !ﬁijﬁrngils l&{\%t&g?d LBE;E}F?E’#% g.lgs | Eﬂg 2??]0 titDItl] g’lt? ﬁ'g&?gﬁ Eﬁ? The matrix

A; as useid tinsld¢kolr2 5a tshise satneimeatrizod; d¢inoantipned m,blaﬂhWS)f Eignlbe
equal to two when stereo rendering is performed. V%en

however, a multi-channel rendering is perfo%ge eg
When thm@mupm@pn@fmcmenemﬁ e psaydio phigchencodes to the

decoder, iﬂ% Qﬁﬁé éﬂdltfoﬁzﬁ 8 cWihtidns B réhu%bd 62 gdefifing fhe\ﬁﬁklaﬁxbtefsffer the boxes
downm x channe l er.tha Qe Qﬁ@b trix C i
743, 1413, JgTRAEHARERES %@@@e@mfféaﬂ% 1 i prE2hd B8R arix C i

transmssion link. In this case, Mis larger than K
and may even be nuch larger than K, such as double the
size or even nore. Fig. 14 furthernore includes
several matrix notations in order to illustrate the
functlonallty of the |n ventlve encoder S|de and the

o o S~ o s
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processed by a tinme/frequency converter which
i ncludes, for exanple, a type of a transformor a
w0 doBes6sbank al gorithm In the latter case, eqREL/EP2V07/008683
(2) is valid for each subb&@3d so that one obtains a
matrix E for each subband and, of course, each tine
frame. The downm x channel matrix X has Klines and L
provideg @ indRstedbyl124a iChily cnbamdh 33hd sanic asdienissed irecpnadctiomwith block

S I T N T T T Y T

ject dovamyik Ziiscaldulatedasing thel tmasmittad downmjx onis igenerated amdttrhesnnrted as addi-

o 5P BASR A 160 L Mo o
necessarilychavéite pstfpracanysaerayrealaatioghwhick ehﬁreﬁb'eﬁﬁr?fbwe gmegislayed process-
ing and %@tﬂe xgcéslﬁﬁg {088 Rk HU&Jd@r‘%l&b% hﬁngféﬂtﬁesg is§d%§ hreYiot decisive

natively, the domnn1 irectly transfornme
for a certgjn ppRlicgipnpihEn EHEAEPS oF) f@gﬁs NepaRe thE cigpiance Bali o the

object doWhiix csaﬁ axaa% bé Eifcuseddd s g ShegdvRintix $aaipies alhich,ard, becourse, available on

nder i mat rj x 1 ndi at e OSltlon
e bR RS S 2P RS BPL B 5 v
ready, theihjet enetgyuhatioBicargher aatculared ab fndizated hpstes 136 yhjsing the paediction

mamXé dﬁggwj?‘%%%%nnel an gﬂe%g':n GTI%%S r?g?lﬁlx%gﬂﬂswm_

pleted, albﬁm discuskedsin sermeetion with Fig dﬁw@rbe P uieh gsistegs 132, 133, to
generatpglﬁﬁz@axﬁ'tj:térs RRbREksS74RSlaperR of Bl pUt put speaker

locations, then the rendering matrix A woul d | ook
' different and would reflect this different situation.

Fig. 16 ﬁh@h’dtﬁrhddﬁﬁh' en Gmmiﬁlhbﬂ(, ﬂ?vhld[(%@h OeRer x&hdeying isaéqmited. (The stereo ren-
nded posi. of t 0 s.and, akso }
dering i e Gt PRt BR 08 Sebn of e ot Bes G, B gy gaa s
thesizerd®0 of Bilg. 19ais oatlinterdestédidl aby spatialepoocarangtets byt agyoainly intergsted in a
specific cgﬂ\teps%n?%ﬁgg %rfmac% %ﬁx\%etﬁé l)ﬂ)]@(? ﬁ?xgﬁg% engtg §d%gif?$alhg’%f Ic(létgse, readily
influencahlg aberegelyeaoav@&bbyterqqelow hersel f/ hinmsel f for
generating the user-specific upmx for the

erspeC|f| audi 0 0 ut confl ratjon. .
Instep [GREA BT 7 §1-6r 2 PR oA Ba e  aln teape qspontput chan-
nels, théprtid) doemBia matryx waddibe 2dowiimik ntatre< feane sie talieahanielschut other
downm.{gcﬁ natx%';eg %re%gmgg{] %%l? dI’h% %ﬁ]&\gﬁboslﬂ%? ﬁné };Lﬁ@aﬁ gwo hix w2 H'k:{ éah Ibe, for
examplg, |dk1ever1 dropi the partid ﬁpﬁmnsxanm%bjs eme@tﬁltm pEm tlsangmagik Drrr as
usedm%lelg;l Jfiegg ent fromthe places where these objects were
when generating these objects. There are al so cases in
whi ch the audi o objects are designed by thensel ves and
Furtherfilore[\0iterBaeadainy matix Ay is Qéneraltddﬁﬁin'g e redult bf steps ]ﬁé)(}hd tle “big” ren-
. t.h ects. o) ‘e
dering s R g POAGHE 555, i ThORactob ML 1 BBy s boon i
cussed iatconrteetidni wigh bledkntd0 irdéigel2t i ng to Fig. 9, a dovvnm xer 92
is illustrated. The downmi xer is for domnnixing t he

plurality of audio objects into e plurali
Subsequrgiinie ster Hiznthe F@rwmé?@%m%%nm R’g ‘G‘Eﬁﬂ?e&%mmetefs
p and th@p &akt th NaARd k esetta e fvellf mdmm eqmmmamne bistained) evhich allows a

el n the downm xer )
variatiof A BF et WIL-BE RO PP G TR AE A BRI 12, When bow
ever, othdr parainicters so¢h ayidind xaby wsed, shqnnhezpmdamelplqﬁtbalspuryesmn be varied as
well. downm x channels is conducted as indicated in the
downm x informati on. The downmi x i nformation generated
by the downm x information generator 96 in Fig. 9 can

Then, apﬁldﬁhiw{ﬁgiétpqak |te %@&&ﬁﬁjm%xr@ﬁ WALhlYtedBY thiigeduatioh (33). Particu-
ferre

rovi de t he downmi x |nfo mati on Wt
larly, gl (DEDH SABF PR PR T s T G X DAy to the
paraneters. Thus, side information bits can be saved
W t hout naj or quality | osses, since fixed downm X
information for a certain audio piece or an only
sl oWy changi ng downm x situati on which need not
necessarlly be frequency selectlve has proved to be

...... o o o o o
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the object paraneters 95, the downm x information 97

and the downm x channels 93 on a decoder side.
wo-ooBherseor e, the output interface 98 can i nclRCEEP2007/008683

encoders for the object papgmeters, the downm x

i nformati on or the downm x channels. Encoders for the

obj ect paraneters and the downm x informa tion may be

differenti al enc ers _and/ or. entro ncoder.s, .,and
s b g B Nl AP 575 bation bl
163 can$t eﬁ;ﬂ@d arheh, Qheedmo&ams maik G Bshehd?3ndthe objest downmikACcan be con-

th
vered oy R SR B e POy BB pRER b e oo
the convierted dkatranix Xt earrlqumwoe@mlemd using twp sterse srpakars Dspawjngon the im-
plementgdu%n Qéﬂagl%agg?ﬁg ﬂdv Rk O%hnlod %etsf&e&lctﬂaﬁn?tﬁp EdrversioR fhatrid\@. Alterna-

operatlveto I nclude the stereo
tively, theeoneeseion matrix Sheasfbeisalewpied uies HIBFSE thrpr Roranpiersds Vagahlgs so that

the paramRrAAUBE X sthafues!ts stah 63 diréuaedby @e ugtk.r oduces the
v0|ce track into the at |east two downm x channels in
predefined ratio., In this enbodi nt

PreferredqERRAIMERS saltfeihe BORISFERS HESRIEIE iyl Ruio ghiecs (using

a multl-glgl‘mmdﬁwﬁxp M8 hddiishat BB trSIRRO s baRNRI obfdcts) hﬁl rendering the objects
kground nusic is wthin the second down ch%gqy
Al the object

toa glvqi?ﬂeeroﬁ‘@élml exgterHIudsRspker AomfieMEPRly AT iAR
related BRGEOIAURE cBRtSd] Qatd 'ﬂla@ls%&ﬂf)ﬁ%lé t6 Ttld:&é;brﬁ@cd@ﬁy@t@m idim@roduced. It

user can, however, still npdify 0S of the
 further pigposes witaRk cseting Eﬁthpﬂ%bqsa qn 18¢ M%é?g’ %@%@ga‘ﬁﬂeﬁg

ri ght stereo speaker. Alternatively, the first and the
second background mnusi c channel s can be included in
one downm x channel and the voice track can be

Dependxrpgiccln%gﬁ%m k:gbl&g%t érﬂug'@é\ﬁggn ) etﬁmo&ﬁllc m&tb®; the Yaventive methods

one one can full

ly
and sigmabpean &t gnpléraeniesi i bandwersior mwﬁw&w&%&w@%@a&mﬁ% pg performed

using a\MEuQﬁtdr eRAdhng W %[rhéﬁla?ld'disﬁ@r fep ﬂﬁ@ﬁl@ Qlebtrarially Feadable control
. V\E ver

stereo repro uallt
signals %M&Wﬁﬁ%w cemwgh mqgmgﬁ?ﬁ%iﬁ”H’B'é Ty S‘F%é“h il in-
ventive@RYtIRft afepedsriiee. FGeThafall@ nhd\;iirbs},ht ingentiof isctherefoee, a porhpa@program

productp\@'g? [ esﬂ’é’r'gr%g:g%ﬁttore%on a gﬁ%q}me-reac%g Igc%xhrie}s rt}t?e&?%rﬁg bR being configured

for perfdoning At ledfhors o thdiinveotivarsekods awiisndhe dompHicERIAETBMPBRdUEts suns on a
computtmO é\?&hgqum&g the %\Jem‘% rRetiRdd glleethgr@i’éﬁ‘éna 760165\@&'})% granY 8 Aingdd program

0 object I's to be_ introduced into a downm x

code foe na'mﬁ@mg\m RveRtixemedpds, WRFCIBR EARRICT ArgFEt Bt Yht TP
to take place before the sanpl e-w se summ ng process.
Al ternatively, the summ ng can al so take place in the
frequency domai n, or a subband domain, i.e., in a
domai n subsequent to the tine/frequency conversion.
Thus, one could even performthe downm x in the filter
bank domai n when the tinme/frequency conversion is a
filter bank or in the transform donmai n when the
ti me/frequency conversion is a type of FFT, NMDCT or
any other transform hi one aspect of the present
i nvention, the object paranmeter generator 94 generates
energy paraneters and, additionally, correlation
par aneters between two objects when two audi o objects
together repre sent the stereo signal as becones cl ear
by the subsequent equation (6). Alternatively, the
obj ect pa raneters are prediction node paraneters.
Fig. 15 illustrates algorithm steps or neans of a
cal cul ating device for calculating these audi o obj ect
predi ction paraneters. As has been discussed in
connection with equations (7) to (12), sone
statistical information on the downm x channels in the
matrix X and the audio objects in the matrix S has to
be cal cul ated. Particularly, block 150 illustrates the
first step of calculating the real part of S X* and
the r eal part of X X* These real parts are not JUSt

I
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Line 111 illustrates a situation in which the out put
data of the output data synthesizer 100 are

w0 emwsnstssuct ed audi o sources. The input data rRCUEPH®A7/008683

by the output data synthesizzer 100 for rendering the
reconstructed audi o sources include downm x
i nformati on, the downm x channel s and the audi o obj ect
par aneters. For renderingC&. , Feconstructed sources,
however, an output config on and an i ntended
positioning of the audi o sources thenselves in the

' £ B8ty df ¥udio
R T S LA o i
pwe@$gﬂﬂmnﬁn&he out put data synthe sizer 100 woul d
out put reconstructed audi o sources hi the case of

predi ction paraneters s audi. o ect anet Lo the . -

8 GO PN RICEMRACR BFRSE T dPr tfaii&%‘ig’é“h’é" ‘?i“ﬂéc’d‘ B Edting b dfitribn

@ieihl af theplufalijy. of \Widia objbas iy # tdastpap doetreixshamelsi n t he

energy node, then the output data synthesizer uses an

i nverse of the downm x matrix and the ener mat ri x

fan bbjee pamsieterigdnerntyr fdr@enanting ebisttparmstersior g? Aedio oRjesfs; and

the output data synthesizer 100 operates as a

transcoder as illustrated for exangle in bIocé}lOZ in.
Rh gutpptintesfyrsrion geaeratingshe ensgdpdgudip sbjpctisignal using the gdowgmix informa-

qkﬁgﬁgggg&eaggagg@grating spatial m xer paraneters,

the downm™x i nformation, the audi o object paraneters,

the out put configuration and thei ntended positioning

Ofhe tatidio SBjE¢t@6der af dlaimelq firthedconPaising:cul arl y, the out put

configuration and the intended positioning are

provided via the rendering matri x A. However, the

cholomminixe Fadpehmixingaheplurahiy of pydieiotients igiorthe dvtah'g of fgwnmix
}ﬂ?ﬁd Fl whardif theRRMBEERIr ahdo ?ﬁ_eé@é is |lar§)é? tichin SIS SR (bﬂ'&ioﬂ"ﬁﬁtﬁ( channels,
et al

In connection wth endi n on th
<ind wheresythe doyenmixer i couplgd SPe‘L %%Y‘E‘H’é% a&%‘h PERE S‘b&i‘at the dis-
ttRButfomloP the pd@éiﬁay sHtioabjees intd M@ phaality bfdownemixigtmdndls/is gonducted

stra ht f rd spatial. m xer such as an
Eﬁ# Hg¢8?tﬁ niX|ng t he downm x channel s.
This enbodinent does not necessarily need to nodify

S L5 %Bjtﬁzctdcgii@'yf (X.laﬁxrf‘ riﬁ Ghih ﬂ{}%tpqpi}ﬁtepfﬁ&vdp@ﬁteé tcﬁgéimrla@ the en-

convers 0 y avi ng iagonal el enenté
deodediandissigngl epdditionlly(usimp themli“rﬁlﬁtie dowpmix phanpels. o py
112 in Fig 11, the output data syntheSizer 100 woul d,

:Jlf]gaglfllgo ( tct%H %gt&qksyrg ft | a:l}i ﬁjﬁti( arrgt}elear Sr 1 a{'p%gtlve to generate
efje abjea rpan(aﬂnat)crs withi acffirsti tinad a;désqgmpyissqlm mrwhygenyglg gownmix in-
hﬁg%gtpdnt rer%ré’t%rqg %féf gﬁ#e‘ﬁexﬁ@ éﬁend% frix Mﬁ&ﬂc wﬁlh@second time and

oun nber 3 as, i ndicated
bireque@eygesoRitign, theisecqnddims ang freaueaeyaresaition eing 5‘3?‘? fhan the first
M€ hnd@RERY 84sSluftbn. & conversion matrix such as the
conversion matrix illustrated in connection with
equation (25). In this situation, the output data
SYhé i aagaerct &a6r afelim hoh whmhehas«mw:thw information gseerhtor inoperative to

the a downmi x_cpnve

QB A E T RGOSR Rlint o bt BLE or the whole
o frequet¢ydrand pfithe atdécotsctsande nunber 4 inline 114 in
Fig. 11 illustrates the output data synthesizer 100 of

Fi In this situatjon, tge transc der |s 0 { tive t
=30 scoatiestcadlr oL S B B et BRp s Sperative o
S péetadd thEHMPAmiR MfervRtieN Suchthat thd db\li/mﬁiﬁaﬂlfolynamuh pepteserds a downmix
conver d do How ever, it is not necessary

aHVHB% EHE%? the conversion matrix Gin addition

to the converted downm x. Qutputting the converted

downm x and the spatial m xer paraneters is sufficient

as indi cated by Fig. Ib. Mdde nunber 5 indicates

anot her usage of the output data synthesizer 100
illustrated in Fig. 10. In this situation indicated by
Iine 115 in Fig 11 the output data generated by t he

o, s o -
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10.

11.

12.

7.1 output or only a 3.0 output having a | eft speaker,
a center speaker and a right speaker. Subsequently,

WO edosnesse i s made to Fig. 11 for illustrati ngPGIEP2007/008683

exanpl e for calculating segygral parameters fromthe
Fig. 7 paraneterization concept known fromthe
MPEG- surround decoder. As indicated, Fig. 7
g%lgﬁgrates an MPEG surround decoder-si de

X§ terization starting fromthe stereo downm x 70
having a | eft downm x channel o and a right downm x
PABIRY s gm0 AL 1 200 QIR o SRR RS being cqul
Fw&emgmxhpé%ﬂbbﬁm$§ controll ed by several input
paranmeters 72. Box 7 1 generates three output channels
73a, 73b, 73c. Each output channel is input into a
ohersing? RREXn¥%ns that channel 73a is input
into box 74a, channel 73b is |nput into box 74b, and
cv:(%grrclan 730 ! S eéjr%selg{éiﬁ)ef %ahtm f u‘f FAgh Flpa?)?elg d(r#ig 3 number of
dinesteiilg ehtflal mrtﬁe purhlef bfd;:twnmiumjmnﬂannel | s.
Furt hernore, box 74b outputs a right front channel rf

and a right surround channel rs. Furthernore, box 74c
dibe pudie otiect eorteref ddimr nwhergindhecrosy W%Werator is operative to
QRRARE R nmDARMRhatidhBo tHahe dbwiithixnfoinkiiotit@lcateslpm X
fromthe downm x channels 70 to the output channels is
performed using a matri x operation, and the tree
Silﬁélﬁldlb%bﬁ& is hdiyar pditly-ingluded in ne\atmore ofths plurdliyy of downmix
ted step by step but can be inplenented via a

gﬁﬁ? P several matrix op erations. Furthernore, the

internedi ate signals indicated by 73a, 73b and 73c are

Wen% Q\dec?:+ﬁjécy 1sciﬁ)t!ltg}é?i Iu?rtn&g tlm‘x oﬁc G@vw:ﬁk BhAHR04H iAR¥Rhation on a por-

are tlldustrate for |IIustrat|on

msnnwéglé qudigobieqieinplyted in B&@y%’acha’?% of the Ejofrtharppg downmix
r@saeidal signals res ! OIT, res2 ot r which can be
used for introducing a certain randommess into the
out put signals. As known fromthe MPEG surround
dEeaddiv pbjbaxoder bf ¢laimch it which thel irdbrinfation drya portieti is @ifastor smaller

r t.er r energy paraneters CLD-PT - For the
ﬂgﬁ?ggP d%xgﬁgsghannels to three channels, at |east
two prediction paraneters CPCl, CPC2 or at |east two

enférag&o BB ¥BiR bBc1sthY, infwhich fhe @o@h{%&eﬂi@ opeditie teiiluiete stereo
Furt hernore, the c rrelat|a§ measure, | CC. T .GT

papresertation ofbagkground mpsi dpio fhe at fgarh Xpgownglir ghap; el U introduce a

owlideanal infoathé atrle@svdviodbwhmixthhnnesdnla predefmed eatibodi nent

of the invention. Figs. 12 and 13 illus trate the

necessary steps and/or nmeans for cal cul ating al

p'ﬁhmétp @bicct@P@r Of HainF; icwich thejdpnmixeispperativoso perfonp a sample-
gh&dlﬁﬁ)n%l?lslgﬁz{ls 13 Be "iﬂﬁi ﬁfosa & nefix EHadinel & indibRediOMRETOwWnmix in-
ornatlon 9 and the intended positioning

o “?ﬁ@naudlo sources e.g. the scene description 101

as |IIustrated in Fig. 10. These paraneters are for
t r.edef a t
?léet % g‘?ﬂ ;dl )\ grguc | $h eRS é;p ?z#{v[: Worm a data

peamapression of thodovrimis irfprewtién andi ﬂm%m@% befare geperating the en-
agggaggm) J L output formats or paraneterizations

in Vview o teachlngs of this docunent.

Furt hernore, the sequence of steps or the arrangenent

O hdRAdDbjebt &S clhitn ANA whith e doSmid ivifoens & ionl ganidrityr ianpkrative to
can be changed w thin the |0 nse ,0

NEERBIFA ROMAT m&ﬁ%‘f%&é a °?fﬁ31§?>8 bﬂafji@t?%%mfl‘éﬁt&@rﬁ RQyyer characteristic
Naddrd corrélalich (haRvtedid of theat lessn thar dawgumimathaneels. ndi cat es

where the source of the plurality of sources is to be

pl aced in the context of the predefined out put
configuration. Step 121 illustrates the derivation of

the partial downm x matrix D36 as indicated in

equati on (20) ThIS natrlx re flects the S|tuat|on of
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13.

14.

15.

16.

17.

18.

19.

by the object paraneters for the N objects and can be
extracted fromthe inported audi o objects or

WO e@enstssuct ed using a certain reconstructi on PCI/EP2007/008683
This reconstruction rule may i nclude an entropy de
coding etc. In step 125, the "reduced"” prediction
matrix Cis defined. The values of this matrix can be
cal cul ated by solving the system of |inear equations
as indicated in step 125. Specifically, the el enents
dthe redio bbjed8odeant dkmdaincubictt thel ployalitpiftangib pbjegs inkkades a stereo

SPUSH SRR B SR 8 DAEARGTREl, wnicie

d@m@p@n&mmw@mﬂmga greuping riaamatinh indicajiag dedwe gudio ob-

3t OB hhing the R¥rBQYfREL ON (25). To solve the equation in

Step 126, the specific matrix Dis to be provided as

i ndicated by step 127. An exanple for this matrix is

glih\é Qﬁkhg Blf)]ea 'd@deirq efclaind), uﬁ\ﬂﬁigﬁ {he obledt ip@ﬂafdeﬁ: ' ﬂg@éﬁg}dﬁ_ﬁ? operative to gen-
erive rqom.t he corre ndi quati on f.or as . .

g St PGP B el oS telsdidon gita B being calcu-

dattd sueb thahtht wieighted adititiohorfehe d@watrmpchﬁﬂx&ls foi zesp)uﬂcz @bject controlled

35 S R R el o ek B B R Bl o i

éqmatlon in block 129, the paraneters a,b and g, mhlch

are the CPC paraneters, can be output. Preferably, g

is set. to 1 so that the only remaining CPC paraneters

i s ardip qbiget P45 R o Ly i il e Brodiptin pagme o g generated per fre-

REERThe, aSndeEasif Heyaudio lobjebte coehe plrality dfif@queficybbandd. he

paraneters input into blocks 74a, 74b and 74c. The

cal cul ation of these paraneters is discussed in

cEHheraedib iobjectwiddn oFd:lg'm 1436 which @t elpnlics of attdhzeotxmhid equahtp N, the

. ) ¢
Finfeoritolinb ihfids chiio X, & & nliotes BEAEL Mo afahneters
cslcylated by dhe thfet mmw&qr ge’fermrtlmﬂ%ldﬁ ahmaler ththNs
renderlng matri x includes the |nfornat|on fron1the
s ene ve a scene .ve i s used. Cene

BB IRAT TP [ Y WL e Shige PP TEAID s pbativ to
pdaamlaregat aiostd ANGK pehjéct pretliotien maeanteddérs) position in an
out put setup. Wen, for exanpl e, the rendering matrix
A bel ow equation ( is considered, it becones clear
hBw aadio ebieeticadgs |o§elelme in which theiobjeeitpaeameter generains ircifisyian up-
Wi ixBi Br iyfifixing ARirAdy BPddviniix MhhlPhsing diféBR sety\8stest @f)Ject pre-
indicat ing a certain position can be used, such as by
vaftpePaBetes i to 1. Furthernore, when val ues are
usedmhlch are smal | er than 1 on the one hand and are
Iar t han n f .
B oo ol B fpridel B AHEREE Ry fof icing e
ohasgs oéjmmdmm paraheterns egsdlbing inthersmalliest deiatiparhstvegen 8 s@ce signal re-
t &%stﬂﬁ:%gqg? 'iheﬁip%e\%ﬂmyéor@%nhﬁg SfipRAlisQktcd ﬁ%’éﬂ ihiéhg the different

encoder si d his allows a user to place t audi o
oﬁ}@f@‘%@?@ﬁ@?“%&?@rws li kes without paying
attention to a spatlal relation of the audi o objects

[ h th .
e SRR 5h o8Pk B pRaROH oG Hb TR bl gy o
endadebjectncantpeisisgcoder side and transmtted to the

decoder as a kind of a scene vector. Then, on the
decoder side, this information on Iocatlons of audjo

SEADeTEting dewnaix inforpatigneindipating e disputersefithopluhityioh pegigehjects into
axdiaet th8 AR REhSREMP IS processed to result in a
rendering matrix which reflects the | ocations of the
audi o sources custonized to the specific audio output
mﬁdﬂf&ﬂaﬂh@@e&cﬂﬁararﬁ&té‘rﬁ &R thedldiotobectsfyn@ct energy matrix E
ch has already been di scussed in connection with
step 124 of Fig. 12 is provided. This matrix has the
size of NxN and includes the audi o object paraneters.
I n one enbodi ment such an object energy matrix is
prOV|ded for each subband and each block of tlnedonaln

o o . A NN

source ob-
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20.

21.

22.

23.

24,

25.

cally illustrated in Fig. 7, are available. In the
precedi ng enbodi nents, the object paraneters were

wW@ewen4Est ener gy paraneters. Wien, how ever, tPeT/BRjoen008683

paranmeters are given as pr%glctlon paraneters i.e. as
an object prediction matrix C as indicated by item
124a in Fig. 12, the calculation of the reduced
prediction matrix C3 is just a matrix nmultiplication
as illustrated in block 125a and di scussed in
GoamARak tHRentdded i icd) éc0 sighabdYing the Gowembix inforhiitias anddbelobject pa-
In block 125a is the sane matrix A3 as nentioned in
BIREES 122 of Fig. 12. When the object prediction
matrix Cis generated by an audi o object encoder and
[ Q)Ssmnt%xés%r £ é&ﬁatxﬂ% rd]@tatugiﬂg ax?%de@ql%x% lo6je&!signal, compris-
curacions are req or generating the
pag:ameters for the boxes 74a, 74b, 74c. These
additional steps are indicated in Fig. 13b. Again, the
object prediction matri x C. i sprovj ded s. i ndi.cat ed
2D Autpptfiate; synthesigsr fop generating the glutpy B f°§£ﬁ&§%f@§aphm%“y of

fbﬁfﬂ)ﬁﬁéﬂah&lk offa phedbfired kudid 6&pﬁ1fcoEﬂi@ratﬁbﬁ rcpi'dsﬁm,ng e plurahty of audio
A DS RSB AR b i
cdadtrmmluam eftheiglunaijtytdfieudio abjsuts mtoexﬂ ledss wmorilowvrgmix pls,annels, and audio ob-
q grs%}q Juﬂf& ihied as addi tional side

|on en | ormation on the matrix Z is
transn1tted t hen the decoder does not necessarily

PA¥@udio sﬁﬂ{egl%rmf 2Hdim 20) 64 @]ﬂhcﬁ ﬁHe ‘Z)Uipﬁtt da@iynthésizehis opcratlve to

i nher ntroduce sone e rocess,in

Fscode e hyo 0 pRigst BUBMAGTSUY G op DN el PEaEed sudio output

\%ﬁflgurehibm&cﬁﬁonatlheﬂﬁg arsintended positionirig af éled anilio@bjects irgthe audio out-
taln ap |ication, then transm ssion bandw dth can

H@ gﬁ@ég'é d the covariance matrix Z of the object

downm x can al so be cal cul ated usi ng the downmi x

Sﬂgah&%meggeﬁff Rhain? 0, Qﬁ’ Whieh the%\ﬂﬁ‘ah{ Bbd s@n@@séep% HEe@Eab convert

soon as ep. 134 1s conpl et ed andeﬁsegg
corferplity o€ dovramix Shangels infputhg Bipree owRs s B é/2udjqfutput con-
Ofijuftion BERY HYonWarioh alrixCRHAvddErdhRihe itéidedip@itioning iof thk @aldio ob-
b% step 135 by using the prediction natrlx C and the
i x covariance or "downni x energy” matrix Z. As
soon as step 135 is completed, all steps discussed in
ve to deter-
SPRIGEH gl AR P LB ey,
me ﬂm@[gnvem@ rgzptn;:p@ng the dqp:yxgmx ormating, iwhsreinthe conygrsiqp matrix is
eémﬂfi'tdaﬁa that atMeadHoftibn® Bf tthe dovringik Qﬁhnh&ﬂﬂerswmw $hen an audio object

S 7 T S e e SRt Bio e i e v
Heurties, setdid halfi bt stehed plasgin t hesi zer 100 of Fig. 10 is
not interested in any spatial upmi x paraneters but is
mainly interested in a specific conversion matrix
f The audinswmthesizgr efisaim B] Lurthed somprising aphanngl w&@rmforaﬁ@mg audio

o(gut]%‘@ Uﬁa?xﬁels fo? ﬁ?' ;Jréﬁeﬁx'i@ﬁ' av&io %a@h&oﬁﬂgmitfbg glnh%’ th'g spat1a1:|-p6arameters and
con le s ereo 0 g
athe Rl Fettzv oioppmay © e e S PO CUAPAEEC | f he

case of six out put chan nels the partial downm x
do

b i S TP At 1 S 80 St o hrative (o ouput
V\fhb Ioutpﬂ'ﬂ’obammls ofithe predefirefl andip sutpatrcpnfigurationadditionsily wsing the at least
Cﬁﬁ> gmfgpg APl e, derived fromthe partial downm x

rXx as generated in step 121 and matrix DTGT s

used in step 127 of Fig. 12. Furthernore, a stereo
rendering matrix A2 is generated using the result of
step 160 and the "big" ren dering matrix Ais
illustrated in step 161. The rendering matrix Ais the
same matri x as has been dis cussed in connection with
bl ock 120 in Fig. 12. Subsequently, in step 162, the
stereo renderlng natrlx may be paraneterlzed by

o . s o, a A I Y4
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26.

27.

28.

29.

30.

31

tively, the conversion matrix G can be cal cul ated
using all these three paraneters as variables so that

w0 b@spaisanet ers can be set subsequent to step BEGBER207/008683
requi red by the user. Prefgkred enbodi ments solve the
problemof transmtting a nunber of individual audio
obj ects (usi ng a mJI ti -channel downm x and addi ti onal

nt r ta de ect.s d r
I8 e Bl T il e oGy S U0 L et H8up of
oonaﬁmgnsrfat d Dwg-ToAhtee ohmuxqamé agecohd grobp ofmrdrg&y»anameters for a Three-
' d control data into control data that is
gg"lr?p%g\% %’ﬁ&a’%lg the reproduction systemis introduced.
It further proposes suitable encodi ng nethods based on

tuh@hx%’ﬁx@ oRplf RGOS ro?é‘rﬁ@‘fé% cARRARL tHe DeedRiiof ﬁirﬁxﬂét&s for the

| enent ati on requirene he |nvent|ve
{TFo-Tan b PRoICHRSTRRSEHS Usipet hg regering matpix 35¢h e}ﬁﬁﬁlrlgfﬁmnéatended po-
isftiohiag JPEE Budid objéttss @ birtialrdewnhbematfii dessRbihg the dowamixidgef the out-

i ey Hice e ey R Re e Rl TV EiTo oo pomixing process,
raaditimkibenmmnﬁatm‘::t. signals stored thereon, which can

cooperate with a programmabl e conputer system such
that the inventive nethods are performed. Cenerally,

{The apdie ssothesikenoé lpinp?f, imswhiclthe eptpridatasyaibesigt isroperative to calcu-
4t SrHTUEN BN GleightstDr e PARA ldBWhAAARatSk gfcﬁ%a@ﬁh éhergy of a weighted

machl ne-readahl e carrier, the tSro gra gm R ng
SBRHO B danrebys prek gt sagreies of (g ghang W ghin apjgnit fotor.
i nventive methods, when the computer program products
r’r@? %S)g};lbemn%) ﬁ)gelr Oéﬁ fllleh thW%r vg'nfmlxtvp g ﬂtpf\cl)ﬁﬁltc Xx%aladownmlx'
pnamgxaﬁﬂciomtena‘d@s fcpbw&orm ng the inventive net hods,
when the conputer programruns on a corrputer. Claims

di o obj ect der for. generatin coded audi o
oWngxt—lmld ah.2pUfe s?cffozgla) p—aith*‘y 20bkp° aﬂ»& obj ect s,
conprising: a downm x information generator for
generating downm x information indicating a distribu
tYhsFRim W, iselopnmadighy, Ris 2B Rger g oEriable. di s 2pativpglepent of an
téﬁ@r g9 K répreRAiaInSpproRinAlbe6ta D4 ktrig NGE 3tPiit channels of

E g&g tin ecl rpararreters for the audio
dB§ oHP ﬁmg{%? interface for generating the
encoded audi o obj ect signal using the downn x informa
I,
LR S0 Sl BEAEHERE I o SN A Rl o cales
deﬁmma;@itq@efﬂq@mp lofith predigtiet maffiliby sdbjne asystemy plgineprequations.
plurality of downm x channels, wherein the nunber of

udi o, objects is |arger thap.the nu f .downmi X ..
Hhe P symtbesizengl élagv %ﬂanﬁﬁ&mrﬁ“w&fdnéo 'g\ﬁ?ﬁeébs Pgrafipgo solve
GhewRiem of iheur B@piations bgsxdenat or so that the dis

tribution of the plurality of audio objects into the
pluraljity of downm x channels is conducted as

| GIPERD edER .t he downmi x i nformation. 3. The audio

obj ect coder of claim2, in which the output interface

operates to generate the en coded audi o signal
averrein Gnis TWe- TrsThrge pRdiciam ez 1s dhe SR e A rom the

4dow-Ehﬁx ﬂlﬂd‘iﬂ@tl&bEe@z{n choge Enaﬁ'fx deh&edlﬁ'&n tHeraudib is@ince dbgects, and A, is
. 1,0

57 BB AR b BOR UL oSt A cperion.
resol ution, and wherein the downm x in formation

%%&&%%%xhéxz%pcﬁfcﬁﬁx{\‘é@ ih Ghif RS i ct%ngaﬂ&%mf& the Two-To-Three

r mat a secon tine quency

repsik eneidenvedifiom spasyncierizatinn of the Frediciion matrix sodbat thejpggdiction ma-
eggaj 1s losii me and frequency

resgﬁjtl onﬁ gu‘tg%gpggng% gb?e%itd coder of claim1, in

whi ch the downm x information generator is oper atlve

to generate the downm x information such that the

downm x information is equal for the whole frequency

band of the audi o obj ects 6 The audl 0 Obj ect coder

.
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32.

33.

34,

3s.

wherein X is a matrix and represents the plurality of
downm x channel s and has a nunber of |ines being equa

wao o008hessaunber of downm x channel s. 7. The audpOI/BP}0eT008683

coder of claim1, wherein tpe downm x information

generator is operative to calculate the downm x
information so that the downm x i nformation indicates,

whi ch audio object is fully or partly included in one

or nore of the plurality of downm x channels, and when
alwhitislihe ootpjitatata systhesivet isdpetative torpreprotdsathe @hleast bvmdrawamix chan-

channel ... ank.l ' r.ti / |0 _
B e g R uahe biras ik AR ol frbfip @ thdiie come
sprmds wraclesiodpinix wiaknel s. 8. The audi o obj ect coder

of claim7, in which the information on a portion is a
factor smaller than 1 and greater than 0. 9. The audio.
dbg andio wyptheizespf elpig) Hh, n Whigh (i prrpmetpRzatiempf g ediption matrix is as
¢RWati ve to include the stereo representati on of
background nusic into the at |east two downm x

channels, and tq introduce a voice track into the at

| east tpmo+doWimi x channels in a predefined ratio. 10.
The aulli p_gbpgot| coder of claim2, in which the

dWnmixjer is operative to performa sanpl ew se

addi ti ot of %Té s to be input into a downm x channel
as indicated by the downm x information. 11. The audio
Qhj ect., cader . ' ' L.ch the . It
MBELERASLT FL sty YObE R R bR U b bfFare o
dawnm x information and the object paranmeters before
generating the en coded audi o object signal. 12. The
audi o_obj ect. cqoder of claim1, .in which [he downm x .

| The apdia syrdhesige i pesprdange Vit slaim 2P /8 W%@é’fw%wavmwm" G
liéaMdulaadd 8 old: a correl ation information indicating a
power characteristic and a correlation characteristic
of the at |east two downm x channel s. 13. The audi o
dbF®strCgoder of claim 1, in which the plurality of
audi o objects includes a stereo object represented by
two audi o objects having a certain non-zero

cveheredn Gt is 6 WoaFriThree pasdietion prsrig ovhersnd i arsh Grere isgAual to I, wherein
AGOLFWALBY-twdABEHRL BRriR 218 MUBNeMIC ik Bise@ba:on i ndi cating
the two audi o objects formng the stereo object. 14.
The audi o object_coder of claiml, in which the object
par amet pe +gerferdtor is operative to gen erate object
peedicl QN.1Pgr paet er s for the audi o objects, the
prEdi cs{on parameters being calcu | ated such that the
wei ght e I agdirifon of the downni x channels for a source
obj ect controlled by the prediction paraneters or the
source object results in an approximation of the
swhereie ofiand g @re congant faOryudi 0 obj ect coder of clai m
14, in which the prediction paranmeters are generated

per fre quency bhapd,  .and rein the audi o ohj ect

Ot sttty eh 3 Prio g O mulie Bam S o Tro-To-Three

Olpjneic brede@miiinaf as@l aidi®, ¥lereinry ivdet ©H. t he nunber of audio

object is equal to N, the nunmber of downni x channel s

Is equal to K, and the nunber of object prediction

pEireandioeyshesizereflcaim 36,5y which thsisjutnyt datnsyarhesiegr is operative to calcu-
' | 1 Qsihp & entry nidiéx F based on:

Aty iR ol e B TR S i el & ey ey

paraneter generator is operative to calculate at nost

Ky ¢NFKWEAD) ect prediction paraneters. 18. The audio

obj ect coder of claiml1, in which the object paraneter

generator includes an upm xer for upm xing the

pwhigreih Al iy thefrerdiermpinatrie, s itheel emengy imatyixciefifesk feam the @udjo gurce ob-

test whject predict @ . j ki ion.

aihof i g Bl i Y 7R 1B RnbiEy Waiigaicopiation

controller for finding the test object prediction

paranmeters resulting in the smallest deviation between

a source signal re constructed by the upm xer and the

Y | - I 1 - s R 1 - "
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36.

37.

38.

39.

audi o objects, conprising: generating downm X
information indicating a distribution of the plurality

W@R008/046i581 obj ects into at | east two downnmi X chRCFEP207/008683

generating object paranetens for the audi o objects;

andgenerating the encoded audi o object signal using

t he downpx information and the object pa ranmeters. 20.

Audi o synt hesi zer for generating output data using an

encoded audi o object signal, conpris ing: an output

fihe mdpyaynthesiier of cldiny3Sgiavdrich thegutpyi daty izerd$ eperpdiyp toealcu-
| ke B, of a

E)a?%tgéegrl[égg?éj ag%l i 6?%’{%"%{3 ?L%goég‘??%u%rgﬁ eoeﬁarggpr esenting the

plurality of audio objects, the output data

FHOSARSIyBBEsi RS b \aifiBE! Rlvihiéh the ostH@ datewiithesizer ik opeataive ancalcu-

indicating a distribution_of the plurality of audio
Lt the erergyRagEnaEery éaﬁg‘fo“c '\%Bf‘)ngWeﬂ‘% i%nel s, and audio
ob ject paraneters for the audio objects. 2 1. The
audi o synt hgsdi 2er of claim20, in which the output
dauQ=smmb§gEZé§[ is operative to transcode the audio
obj ect parak®g&egrs into spatial parameters for the
predefi ned audi o output configuration additionally
using an i ngended positioning of the audio objects in
t@ED atthiogQ 33apt configuration. 22. The audio

synt hesi zer\#% Jcl ai m 20, in which the output data
synthesizer is operative to convert a plurality of
downm x cha &gl into the stereo downm x for the
pggﬂpéﬂnh@wgd~iF out put con figuration using a

conver si on barA X derived fromthe intended
positioning of the audio ob jects. 23. The audio

synt hegj of claim22, in which the output data

s&ﬂﬂ %Kygﬁ,is operative to determ ne the conversion
mat ri s¥Aag the downm x i nformation, wherein the
conversion matrix is calculated so that at |east
portiong(ff the downm x channels are swapped when an
'ngEf?fP included in a first downm x channel
represérti¥ftg the first half of a stereo plane is to be
pl ayed in the second half of the stereo plane. 24. The
amrdp KR BORIE Cludf(2)3Zpbra r2al Valuk updrhero(e)sReiz}si ng a
channel renderer for rendering audi o output channels
for the predefined audi o output configuration using .

t Wieereip&LDals afastahamelrisveh diffetehes eaerel parsmetey hersinrFhilh is a second
C glmlﬂe%l (a[ffe'ié?lge G Skt QR CED A8 A ik chémhel 180 difference
au 20 n which th

i 0 synthesizer of ‘claim 20, [ e out put 4ICC
RREERY PHRIAIES (whevein) ICCo ey st inter-ghpnng, f(ﬁ‘ﬁfe“?f’rf‘é‘efé?j?-g‘mnw’ and ILLy
Cib 3Ra8hSinfk-chdiBelRoRAecE BedgPpitingetd@ ) tind where i f; ag eleatents of an en-
addItIQn%J|¥ u3|ngutgg at._ | east two downmi x
cHERMmatrix Fag posons L) g t4s MWK hosi zer of claim 20, in

whi ch the spatial paraneters include the first group

o'{"heoa%&%g%tﬁgsi:‘zei &Hcldim 2¥0a micpl?ﬁeeﬁs%mp)&f Bl Imates GUds energy pa-
group or-energ

paraneters tor a_ Three- Two-Si x upm X
arathefers, yidiin whici; heuinyt datgigmihesizar iy Rpsialvg t°id§ﬂYﬁ}E? %r[gf&Vé’me‘e’S
L6 GAlbEHhE EndoREEREEY ndipar ameters for the
Two- To- Three prediction matri x using the rendering
matrix as determ ned by an intended po sitioning of

t e AddisontBERES Rclaid 3P Al twhidh thioenergy paramtterssaraidesived basedon:
t he downm xi ng of the out put channels to three

channel s generated by a hypothetical Two-To-Three

upm xi ng_proc + the d ' + 27. The
al@%h&ﬁgs@# lzlal (ﬁ]éﬁﬁ& mel’%?zmﬁ{: X‘? e out put
dat a synt hesi erlel’s perative to’&al’éu | ate actua
downm x weights for the partial downm x matrix such
that an energy of a weighted sum of two channels is
equal to the energies of the channels within a limt
factor. 28. The audi o synthesizer of claim27, in

whi ch the downm x weights for the partial downm x
matrix are determned as follows: W\J 2p-\,2p-\ J

~
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40.

41.

42,

43.

energy matrix representing an approxi mation of a
covariance matri x of the output channels of the

w@e@deidisaed out put configuration. 29. The audi BCT/EP2007/008683

synt hesi zer of claim 26, ingwhich the output data
synt hesi zer is operative to cal cul ate separate
coefficients of the prediction matrix by solving a
systen1of s equatl s. 30 The audi o synthesizer

A1 aLiy ?O% T]ﬂ Ebét duoufp t data synt hesi zer is
oper%ﬁlve & e t Y, tea% | i near equations
based on: erein C3 is Two-To-Three
prediction natrlx, D |s the downm x matri x derived
fwhereird (bIeDod-ﬁ\wﬂﬁPst énafg@rpaﬁtﬂemn of the fisst groueaargheraimCED X is a sec-

de d f t d A3is th
PR T o WL FoSRREPTIRIET T The "= i nd cat os

t he conpl ex conjugate operation. 31. The audio

PHBLAES Ee?éﬁ{eFl%r of H@]&@\Eg %ﬁ_%@ rﬁﬁ WRich bheldd up&a?éjégﬂ&k% is 0 eratwe to

par amet ree upm Xx are derived
salovlptg visisht faztats| forweighting gheslowamet shepncieathe w@bfaetﬁ&tbemg used for
tcBRrdMirRHirGirh9 RoWRmix' aiﬁ fh&tord Of ihe §shtibbdetsdelg t WO
parameters only, andin which the output data
synthesi zer is operative to preprocess the at | east
tme aﬁm&i\lﬁbﬂ‘iliésxe&a:ﬂ claied 40, sowhibi the ohipuefafacsyhthesdizet B@perative to calcu-
t oce ggqgsegg the paraneterized prediction matrix
%F 6% FS%598si red upmix matrix. 32. The audio
synthesi zer of claim31, in which the parameterization
A= Dﬁ@,predlctlon matrix is as follows: wherein the
index TTT is the paraneterized prediction matrix, and
WierlaiBDa, b and g are fac tors. 33. The audio
synt hesi zer in accordance with claim 20, in which a
' vergionmatrix Gis calculated as foll ows:
; j is a Two-To-Three prediction
mat rli x, Owhenpvn/ BITGand CTTT is equal to I, wherein
IS a two-by-two identity matri x, and wherein C -PT is
based on: wherein a,b and g are constant factors. 34.
MWierdnDiioths oW iieik inzaetix, Efis ail aiefgyfiﬁhtmi derivdd frém themudio source ob-

de{ESé Pav?n&erlﬁxglgh’gsg arngm ltrlgerd%ltéf %tn& h\?heIVfﬁ’ D§ QS thQ lb%ﬁal%%@u?tﬁx %nx for
alotinmixiggrora |t<zéphaeﬂels:bfathmr2®tennmedm@ht copfigumiiopand wherein G is
4Rt SonSUSbh fair&Shclidin RE Editfa¥PddwinfRbAiM fdcRlSo B pARE A& der.

paraneters for the ree- Two- Si X upni x using an energy
matri x F based on: YY "F=AEA wherein Ais the

I'EHedadib BehtiEBizErd of clafm R6, i Whick ﬂ&rcg)ecfﬁitdiﬁe\’crﬂﬁé bbdjed pfediztion pa-

the Ft%u dagﬁ avsi\o e Ctﬁﬁ 8‘?8‘%{%3% smhes{zgr 19 P%e?a f:vg Eo %rggaln\ﬂgte an energy ma-

ctpe based omth8 @bjedtipeedintidh parametetsctbé é@Ymmf( uébxmam gnd thq energy in-
an‘f lOfl Q&T&%nﬁiﬁg tSgkAowibthgineRr 1S operative to

calcu late e energy paraneters by conbining el enents

of the energy matrix. 37. The audi o synt hesizer of

cmel aliid @ynthd@xz%f@hnh b2, if Whitt theCbatpat Gaginéynehssizes is dpsrative to calcu-
erative to ¢ Iate the energy paraneters based on

Eﬂreo‘i“r"mﬁ‘ %ons: re - L\ - 33./ 44 | f f
mhere f is an absolute value f(z)=|z| or a real value
erat-or f(z)=Re{z}, wherein CLDO is a first channe
|'evel Hifference energy paraneter, wherein CLD is a

second channel |evel difference energy paraneter,

WOkdr&h B iEnPendrsy Bathiki ¢ # k380G onlparaleteimbin] £ s a covariance

energy parametér, wherein | is a first inter-channe
CHFER efthe aldgast oK dowmmireehapnels g | oc i s a second

i nt er-channel coherence energy paraneter, and wherein
f are elenents of an en ergy matrix F at positions ij
in this matrix. 38. The audi o synthesizer of claim 26,
in which the first group of paraneters includes energy

pa
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44,

45.

46.

47.

48.

ranmeters, and in which the output data synthesizer is

operative to derive the energy paraneters by conbining
web@sontsslt of the energy matrix F. 39. The audi BCT/EP2007/008683

synt hesi zer of claim 38, ingwhich the energy

paraneters are derived based on: CLDj 7 = wherein

CLDCctt is a first energy parameter of the first group

r / .f
%ﬂg W éy?\{hgm% Bt cl;xgr 2{9', gl n\gttuglf@e 8&8\1&%@ s%%%ﬂ%f)&ﬁtﬁe to generate
Synsteres plpenels)for e Btanefmu@et configgationyy ghlfwitinglaparsmetsriged stereo
?&&1 Srirphithe %dzaeéon{/e?sﬁpﬁx t‘?&'d\éﬁenﬁﬁg o e\ phAhRteWeddbtdreo rendering
ctors for weighting the downm X channels, the wei ght

m#i*or s being used for controlling ar b|trary downmi x
gain factors of the spatl al decoder. 41 The audi o

SI z of ut data ..
TR e et of R, divith et v EiERe R Ghffaive to calen
flaethe cenvea®@dnatiix bafedorDED*, W D26ED* 26, wherein D is
the downm x matrix, E is an energy matrix derived from
the audi o source objects, wherein Wis an internediate
tiCc, wherein D26 is the partial downmix matrix for
downm xing from6 to 2 channels of the predeterm ned
out put _configuration, and wherein G is the conversjon
rehereindGiis e eRmvergion Mmirixs By isithe RArtieh faRAering guatrix, prdhE éxthe pypdiction
tpaﬁnﬁ&ainlaﬁilx decoder. 42. The audi o synt hesi zer of
claim 26, in which the object paraneters are object
predi ction paranmeters, and wherein the output data
Stha titndis synétresizer of plama44 wrewhioh fhe@utpal datd syhtbesiaer Boperglyverta calcu-
tEtEﬁengo%r}thﬁfba%pd&Ft predi ction paraneters, the
éwnmx ormatlon and the energy |nformat|on
correspondl ng to the downni x channels. 43. The audio
YDEMSIAZED”, of claim 42, in which the output data
synt hesi zer is operative to cal culate the energy
matri x based on: E=CZC*, wherein E is the energy
WeteFdiX G ian eslentgl;a man{mheed fo6n ﬂ&ra&ﬂietsafrcdﬂflhraéhs D agdofvningix matrix
a, COV mat ri.x. of the, at do sy
Asirerreot b So TR fiaheiohhiarios OB B Y ong 1 indicates the
whinpletet dogjugait pperatdat a synt hesi zer i s operative to
generate two stereo channels for a stereo out put
confiquration by cal culating a parameten zed stereo
rEhsan ﬁ%P sthesizenof claip 44, v WhIEB thei PaRMSterizsd,steaRoFERAFTIAG matHLx Az is

tdeernpmedsbRéwszed stereo rendering matrix. 45. The
audi o synthesi zer of claim44, in which the output

T synt e%zer is operative to calcu late the
d

verS| trix based on: G=A2 C, wherein Gis the

mAer sikon trix, A2 is the partial rendering matrix,
and Cis the prediction parameter matrix. 46. The
audi o synt hesi zer of claim44, in which the output

cehezein v, laedsk grered] ¥alugdnagmetess tode setie ercaidance w@th position and vol-
GRRYETToRE Bnre kurde RapMjel: Wherein Gis an energy
matri x derived fromthe audio source of tracks, Dis a
downm x matri x derived fromthe downm x i nforrmtl on,
A&JduSS)atHeﬁ'ﬁug fEthoé fd @enengingatipiindataaming an ericodeiudmtobject signal,
S}Pﬁ ngl ete conjugate operation. 47. The audio
nthesrzer of claim44, in which the paraneterized
stereo rendering matrix A2 is determ ned as foll ows:

étﬁﬁﬁelstd? fined
LR %l S 5 Bty SROARPAR Lt

rio vty eqnligiration reppssating theplurlity of ag@ﬂ ohE ﬁ?er?g*tput data synthe-
r@i‘ieh séin%@;fera?leawﬁé HEVEnriN tinifoimatioh hditsfinpG distrianion dedie plurality of

si gnal ,. conpri,si
au 10 objec s mto at leagst two downm' Al channegs and audio object parameters for the audio

objects.
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49,

50.

St

generating the output data usable for creating a
plurality of output channels of a predefined audio

wo@eioptessonf i gurati on representing the plural i pgT/BP2007/008683

audi o objects, the output q§1ta synt he si zer being
operative to use downm x information indicating a
distribution of the plurality of audio objects into at

| east two downm x channel s, and audi o obj ect

paranmeters for the audi o objects.49. Encoded audio

Shiced afidshidet §igvel hGiuBgiga downmix informdtion imfidating a distribution of a

indicating a distrihbutign aof a pluraljt . ' bi
aBruEre e guizes ple e o FonfnRe bisinaly Qis@iafocr, te ot
patmeeisdeng sidheha ieeeonpmctonifdhesaullioiohigcts isgipssiblausingde object
reconstr Lan_0 h @Hgi jects is possible using

P ﬁrgmg%ﬁtsgcgghﬁg{]lgﬁ&v‘yeor% an ?‘hagpéas? | east two downm x
channel's. 50. Encoded audi o object signal of claim 49
Fhd R affo Sbj&PHRMH! Bf clkifAMdaRIrd S DeoRaterRAI4BI8 stérdge medium.
Conmput er program for perform ng, when running on a
conputer, a nmethod in accordance with any one of the
RHPAEEprofratil far pEBforb@ing)fwhéf running on a computer, a method in accordance with

any one of the methods of claims 19 or 48.



