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U.S. Provisional Application No. 60/632,360 filed 5
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related to application No. 10/907,989 entitled "Method
and Apparatus for Enabling a User to Amend an Audio
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1. Field of the I nvéntl onThe pr esent i nvention
'.[H@hﬁili%&tl&f’cl&ﬁ{sf%ﬁe BLRROSE 0182 Provisidral Abgg&%nw 38/63Y068 filed
particularly, the present invention ates to
5 oncedemblt &r2908 ohe gimre dtsblongyeaxﬁ svhichrid ércon@rated herein by reference.

AT A A
foﬁﬂﬁﬁbﬂﬁ b4 EPto &neﬁ%‘zﬁh@iﬁ » (Hle 5?%%%0& e{ndgg ?'gtent No.

. Misi ca I'nstrumen |taI n’ter ace stan
o 5HES, W0 cisied oaFumeo, 1@98 atid batittedt MethoddmdsSprnals ot Foematting
) Wmty as a standard set of nessages for the real -
padiogRgta’o [thepdisglomresf wiich ara droetposeied Beteimiessference.
M DI has becone a standard in the PC rrultl medi a
1  jndustry as WRACKGROG 7 THUE (DN VAR Y
attenpt to define the avallable |nstrurrents in a MDI
1. conBiekl ¢f thalmventionh a way that conposers coul d produce
songs and have a reasonable expectation that the
NusTlge pesshtinkentRmGelRtes b hréeMnRdsiend (¢ &uameag k@i, More
25 synthesis platforns. Page 1 WO 2006/ 06060
parmlarilysﬁmwm@gwtwmdﬁtea tnesitiollens for gonsrating aindyendering

unent ke inin
el DY B R e RS HENEABOR b Ra YRl ofinggruments
15 mumgﬁﬂ@mmﬂg process is initiated. The key depression is
encoded as a key nunber and "velocity" occurring at a
particular instant in tinme on one of 16 M DI channels.
The M DI channel associ ates the

2. Description of the Related Art

The Musical Instrument Digital Interface (MIDI) standard has been accepted
throughout the professional music community as a standard set of messages for the real-
20 time control of musical instrument performances. MIDI has become a standard in the PC

multimedia industry as well.

The General MIDI standard was an attempt to define the available mstmments in
a MIDI composition in such a way that composers could produce songs and have a
reasonable expectation that the music would be acceptably reproduced on a variety of -

25  synthesis platforms.
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5 key depression with a specific MD nusical

i nstrunent keyboard. A M DI channel is separate and
wdhedelodgdo7 f rom an audi o channel and the two shpgiaisifebiodsssi

be confused. In addition, there are a variety of

ot her paraneters which determne the nature of the

sound produced. For exanple, each M DI channel may

have assigned a variety of paraneters in the form of

M DI "continuous controllers” that alter the sound in

SO IR AN sici robieDBlked Bn bV Ml I BuERE Tk

e ren ng syntnesi zer produces a nono

contdiging or 6auminicaliggReyreMiddingatndiesinthesizpe dieffbBewihipghieRss is

| ayback of an instrument by specifyin
'initp g ] y. Sp y

e key qlwr@ﬁfi@:lgﬁ gicodedhes @l%s%mg@be@ ancg%'\sa@iwgf?'gm%@rg ata
* . N t
oo A0 el e R ool 08 SR 5B BEke s e

key\WpleBsib® 0h\a sibddtic MDY k! thsiRest KRRk PaMIDD 8hdik] is
for the placenent of the sound source, the |egacy 15

- sepfugterpmtl digtinchizerpablagdiefchpnned andjthertwo shamd neicherapafiised.dn

a5 it GEDT430T ¢ Sl TR DB some
pro@iRA Ak drRearhpRMedANIDIURanhd! nidyabe %%h@d’ﬁ@ﬁk!éy 8PpdrSmeters in
Thr ee- di nensi onal sound has béen wdely used in

the porodefGVIHY "sockinuend esritroglecsd i lalierthe swuidon san¢ matwdroThe final
res

ey R R e e R

audi o processors have the processing power that was

R BB Sl i S s ok Suembing
penFHEHA G O8G0k 1R PABL oS RERE RGP ot SRUIER Bheapus ofthe
sterédsigpal ob hélp patition tiaf sonhid teurehbstwedn Syosspesi®rd OWhile legacy MIDI
Doyt et AR PD PG S s HACPISEL 0 heAPag Seugie sgegacy

forf § BEReble SR R PRI IRE AW SR R A T
processi ng power than ever before, it has becone nore
¢ . g . . (i
o oAb il is REAELE S dNfot D BhEAR ekt

emabad ZoMibeaiohd RGAEP furluhdldc2pas. OPh3e3dimeRei660 Rbdndlghs been
t he | atent enphasis on three-di nensional sound, the

widely wagrtiamseducsic andgpederiag sappaling opdiacanteridhy moderpinteractive
At S GBI ol B E Bt TR R PR MR "

ecord?nieAlMMBIotproc B TP RSVel the ProcesRipa SR thab was ShcRH@ifusly only
| egacy) M DI format capable of rendering in stereo to

avai B vegplatgesysitms s Ireresponse-itinore hes basame swua feasible to render

. such 50 %grrltleﬁqh small embedded systems, such as stand-alone synthesizers or mobile

telephones. With the proliferation of multi-channel systems for home-cinema, video
games and music, the need is increasing for multi-channel production systems to address
these new playback configurations. Since modern Interactive Audio rendering systems
have more processing power than ever before, it has become more feasible to tightly

integrate the functionality of music synthesis and interactive 3D positional audio.
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Page 3 WD 2006/ 060607 PCTI US2005/ 043531 SUMVARY OF
THE | NVENTI ON The present invention enables

wohédsrgesoer at ed audi o streanms to be percept ual pgrrs2005/043531
associated with specific locations in 3D space with
respect to the listener. A conventional MDI pan
paraneter is redefined so that it no |onger specifies
the relative balance 5 between the audio being fed to
two fixed speaker |ocati.ons. Instead, the new 3D M DI

papanet er. ext ensi.on i L 1V it

B oEi g e Hik B pRATH e 2ainit AR P ivBlochlbntof
musiR8éskddife Ffrmats Fondh Sinlelstered réfBfion ® tBRb-dahegoral sound
predefined arc in 3D space. The format specified in

rendaionds alan desinbleh Fohexamplarit wonlddieslgsisghdatofqoguert # gomposition
manper in feh t itself s defined .an

oxDIES it PEE- R M ortF SeRE oo Blerep 1o,

e lsRen; i ' )oses i s defined.

cqxlFﬁgﬁggéﬁggﬂg&ﬁggﬁggﬁﬁgéﬂggg§§ ying the perceived 3D
| ocation of MDI-generated audio streans such that
the pre-existing MDI control information is
i nobtrusively incorporated into the new specification
system (the extended nessage systen). This enables
the automated upm x of |egacy MDI content to full 3D
M DI content through a 15 sinple paraneter-remapping
schene. Legacy M DI nessages may control audi o streans
to be rendered on left and right speakers, wth the
relative anplitude of each streaminto the left and
ri ght speakers controlled by the MDI pan paraneter.
In one enbodi ment, the upmx to a 3D spatialization
is provided without discarding the pan information in
the original |legacy 20 M DI nessages or causing
aberrations in perceived |ocation of the single
conposite streaminplied by the original pan
i nformati on when positions of virtual speakers are
changed. For exanple, the present invention avoids the
possibility of a center-panned streamflipping from
being heard in front of the |istener to being heard
behind the |istener as the two virtual speaker
| ocations are continuously repositioned fromfirst
positions at 25 60 degrees right and left to second
positions at 120 degrees right and left of the
listener. A systemis created and designed in part to
pl ayback | egacy M DI content on a 3D instrunent,
synt hesi zer, or system The nessagi ng system al |l ows
‘the addition of new controllers to take existing
content, placing it in 3D space, and mani pul ating it:

"~ Qur 3D _
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Page 4 WD 2006/ 060607 PCT/ US2005/ 043531 nessagi ng

system (3D M DI) also allows the creation of new
wonb@igedo7content that is backwards conpati bl pewokivos/edssst

exi sting M DI playback systens. An inplenmentation

specification is generally defined herein which

contains the formulas for the conbination of the new

3D M DI controllers and the |l egacy M DI Pan 5

controller. That is, the inplenentation preferably

uses Pan Spread as a way to upm x 2-ch MD content.

In order to cr cSUMMARY O3 THEINVENTION t he sound

source, a Pan value is received and nmultiplied by Pan

Spr Badbresthtinvenionusebleg MIDI-pereratedheliatiraams\ia ba @sreeptually

followed by _a rotation of the roll value in order to .
assesiRe] wifh ap%% lopasions . B space Wit tepnest todhe, befeaind camentionsl

I Y A

betiyenuhié a@lifasnSRsdas dwo R edBieakdrtlecatibas. Wingiehid,alie new 3D MIDI
narrower. W visualize the Pan Spread as the arc

Par%‘]gtm?inﬁi@@s spepify ﬁg&@a&p@ﬁm?ﬁaﬂi auél; Sb@é‘f\ﬂé &R aee.
Prcsfie 15 S GR FoE ettt il Bl o] A EBietngage n

3D bphck.eTRETorivh dpecifib@in RE6AGR oMM BB inventionhlsh 8p@ifidstihdJ
'egacy M DI systemin one enbodiment is assuned to be

manseninehicihtheBre fgelfds defined sind nentralisde Fushen Bierdistance of the arc

default val ue ,for pan spte of 30 degrees, that is,
ﬁor’&ﬁ?"ﬁﬁb&% r W%EW%SS?W (%gp?é'and ri ght directions 30

deqr ee romthe pormal,. "on center' osi.tion.. O her

as .r@\%aﬂ; taamein by pRRSYY e drcpoagniyed 3 fasations! WP hegsted
audfiSHCEAS it (R 3L MDA ERRS Mernflld Finoptbdehy
incdrporaied into thiztheaudpecifitatial syyteme(tie exgendad nessage systedin). NIHDI
B e
silnél‘éﬁgﬁm%fer-traﬁa}hﬂi’ge&h&ﬁé‘ i ncl udes vari ants where the

ame, 1.e., the

conversion from2D to 3D, is done from

ey e B B0 Bl gl cPoe g 08 b i i

speakeSwRR teGeRitivPaBpRad b catk biedion B tiR1left BhdMEkiegedlers

usi ng additional 3D 25 MDI paranmeters for nore

contrqliedibiyitke MbR] Ranafarangter. Imone exabodiment, dhestnimixip #38 ng

i accompl i shed. by, r.enmappi ot he raneters.as
s PR G STRRBL AR AR R ooy
MIDI@adisage €61 @Rbihg Bbdiehtidng Bl RidepraNbautids bFER bt composite

key-vel ocity paranmeter and the distance paraneter).
streanh anpliediy theotigindmde dnfornadionevivninesitiens of vistalspeaient ad

 changed. For example, the present invention avoids the possibility of a center-panned

stream flipping from being heard in front of the listener to being heard behind the listener

as the two virtual speaker locations are continuously repositioned from first positions at

60 degrees right and left to second positions at 120 degrees right and left of the listener.

A system is created and designed in part to playback legacy MIDI content on a

3D instrument, synthesizer, or system. The messaging system allows the addition of new

controllers to take existing content, placing it in 3D space, and manipulating it. Our 3D
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upm xi ng of conventional M D nessages wherein

rel ati onshi ps are established between Page 5 WO
Wé@%/o@&@ﬁ()? PCT/ US2005/ 043531 conventi onal M&m82005/043531

paraneters and the new 3D paraneters and/ or novel

paranmeter interpretations that we have defined and

di scussed above in 3D MDI. According to one aspect of

this enbodi nent, a distance nodel with a fixed-point

di stance paraneter is used to accomTodate alimted

messpiiBe Sy 8P S e Ao ot o of hek BRAA FichLitpRls

backfraRislcdnfiatibRRH éﬁﬁﬁg%@ﬁ%lﬂﬂa&{ Sfsteiseci sion in the

nessage content or values. I'n 3D'M DI we deternine

d
DGRl ot AR LA i) Bt e
form‘iila% tf@nﬁs cofBinkBh bfhthe ABXBMUMIIOT Sdrdrilers ahé ttelpgaes dEWTiPan
absolute units. It is used to define the range of

contudilst. Thats, tha anplemhatagvmgrefqr@blm msesdiee Speat Al a ey e upmix 2-ch

MIDY o i Sgstoke R B PreRESe ik S5 Bl soiLfo0fce PR atue s
recei Q@tmcpﬁﬁtt%ﬁe&l 8¢ t*a:t SpreGRTaRaNve Sicdvinlanae élev@titﬁpﬂﬂti&

di stance as a Tratio of the maxi num di stance
foliopneé bgatretatitee ofide awi wajue b ondeixtiorspedifygp nqsﬁmpme spase.oln dis
the distance encoding Wt i t.s ef.fect
emb%tt]@snt ART Bitaet %P@a%galaar‘féﬂ%ﬁf& signal from Wléﬁf fefes 15 a note
e(ﬂ'i% 1@ AR rhike G WL Qiddrlee
alongh'{l%fﬁqudl% th)erl cg??tyg%t El"Bré“c}LS spat |eal i zed. FOR DATTDWEL
We Aantive thedan® paeadak tre eecrbemmmﬂte 2 drtualepeaknatsel.4. glestween the
provi ded t.o co(gigute th I][ofara ters that control the
leﬁrg@r%?ppgﬁo%?n RABR EFREIESOTEPY Cur output is the

pr esentation of a nusic nessa e or notati.on syst em
t hiMhilsawe 198 spicad BiTomgtenis aypilalegimlsgacy MR oihg pgseagecgntent

Fur t
o e BN S I BB KRR 0P
three{dim@nsiond bpate df dsing d%fé)ult Wil fo pai speandaiido rlbgyefx;l tHad sk
using features of the nessage conpatible with t

deﬁneégaagreactﬁnmoﬂsv&aeﬁ\ngktﬂlsﬁftlo%%%éeﬁfﬁﬁfs@nbﬁle|n@5t§ ‘M‘PSP"BI
cont

posﬂ:é% 1 ﬁdr i(l)eufg'l.ﬁt Mlt?és I%&&a%g 13%12195;%1}}121”& E‘f&e@n&d

elevaﬁ@hq(megyeeg;ol | ection of M D 25 notes, each wWthits
ovvn Pan paranmeter val ue, can be repositioned so that

ﬁfﬂ%ﬁ roVRIc8 hd/ plon@ile 2-cRAmEEMBECdHiént k3D by

front of t I stenel but fromafull 360- degree

avtomiticlly sstting oneoi mgret 32 MIDS paragtefers according to the value of the

legacy MIDI (i.e., 2D MIDI) Pan parameter. Further still, the scope of the invention

 includes variants where the same, i.e., the conversion from 2D to 3D, is done from other

legacy MIDI parameters. That is, in addition to the use of the pan spread parameter as a

way to upmix 2-ch sources, preferably extensions are provided for using additional 3D
MIDI parameters for more flexible upmix effects. For example, useful upmixing is
accomplished by remapping other patameters as a function of yet other conventional
M[DI parameters (e.g., establishing a relationship between the key-velocity parameter and
the distance parameter). The scope is intended to extend to manual or automated

upmixing of conventional MIDI messages wherein relationships are established between
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Page 6 WD 2006/ 060607 PCT/ U52005/ 043531 Enbodi nents

of the present invention allow M DI -generated audi o
wotzeaBeor0 be perceptual |y associated with speeirfisgooso43ssi

| ocations in 3D space with respect to the |istener. By

speci fyi ng separate Pan Spread paraneters, the utility

of the original Pan information is preserved. Hence,

the original Pan information is usefully augnented to

produce a nore 5 conpelling listening experience. As
conyBR¥hal RIDY géﬁm@!{e 'the heﬂw Eﬁ‘gaafﬂleﬁé(@ Nndfr hével Yatdmetor

nessages as output of the rendering Is a
intepprictatiofs thatiwe hster@ﬁmad ammmm dboveirIMIDAd to |eft

and right speakers, with the relative anplitude of

t heAgcdrig 36 bRPEbe@ QR iHiPshBslil¥nt B disMnb} nida#l with a fixed-point

paranmeter. Enbodinments of the present invention
dlstpnmad@nm lh vsesl tbacc@Dnedrde & hnntzénumbexlﬁ hifs available in the

v eies Eph e sonrent i et e B bR el 7 bior
pre&i9I0A Ok 84 bith 6?}91@&131% AP BB YRALoY cohfdft G vVatleS, FOIP RBIDI Sve

stream is spatialized. Accordl ng to an alternative
detarmiaidistencte asrattie of arhbsolnfeadistindertg bestsitifigé the lintitaiphoof the

3D th ded -with two
dath ek SR i, G e ol ey B P gbsolute uit.

| It 15?&55& HAle RPN S bR %efer&ﬁaﬁ%’%ﬂ%ﬁferm bRvelR $ae3D

DI specificatTons may al so be | rporate w thin
listemehand thesentddos bh Bhpacs yntheesisd Atdsitp Beptade of thet lhatted

bed Patent 5, 763, 8 th t. .
n‘mg:ﬁé %tﬁfsatil%tgﬁn %8 ﬂlg‘%ﬁfig Seprpsent .w@ﬁ Fb@:-gﬁ%e égg%i;{l&? hedidacgasa
ratiGSf the nidkirh Stﬁ%taﬁcg g Efkfé' a'avzuﬁg 6%%2?11}# {18 prddision of the

par aneters escrlb ereln nher ent
dlstm&hemdmgm&nmts effeetived tangd. Wmaled intdued gn phra.Mefak i S

devel oppent of a listener-centric
Spe@ggi ﬁ%@i&%h 4 4 gsal iR vaY fo mtphibervaleenat ﬂwoaﬁat to be
&@aRgng enbedded in the conventional M DI
Spaspegdlifl cati on whil e al so enabling i t to be usefully

L L e L R
arﬂb@étﬁﬂiat@éﬁirdﬂﬂié@[&p&ﬁbﬁ@fﬁﬂmawﬁesﬁﬁ the Pan, all of
the ext ensi ons described in the 25 invention are M DI

ChanRQuisiR 8hé bfesedtRlonraTRisho m8 Mﬂtatfdﬁ%ga@n Atan be

have different” values for position and Pan Spread.
receedthySl) erimds and tenvertedtoe3did sounda Ik:eﬂmnmre,fwm}mekiemr

ey RO o fo R ot e St Wy 38 Bhndacd or 2)

Mnjg;‘%'t&:’] D gﬁ%g%féf:ﬂdcia %gmg ?éaﬁr@s oML hitsdald€ cRLFHIL Gitn lﬂl?eelegacy

ments descri

~ MIDI system.

An automated upmix of legacy MIDI content to full 3D MIDI content is achieved
in one embodiment through a simple parameter remapping scheme. A collection of MIDI
notes, each with its own Pan parameter value, can be repositioned so that the notes
emanate not merely from a 60-degree arc in front of the listener but from a full 360-

degree circle surrounding the listener.
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Page 7 WD 2006/ 060607 PCT/ US2005/ 043531 herein is as

applied to MDI signals, the scope of the invention is
woabosseodor mi t ed. The scope is intended to exteoguksnos/o43531

any input stream of events describing a position in a

stereo field. An event can be as sinple as data or

control conmmands for the playback of a nusical note

but can al so include respective instructions for the

pl ayback of stored audio 5 files. The scope is

| nt Bnfbedinientsofitbdprebdht BWRHich ARWwMIBY o8Serht Bﬁtﬁg glﬁ%a?ns to be

instruction streans specifying positions for Tighting
pergeptealiygsynciates Wik sprifia locationg iro3D spacetwittetipect @l thoisttser. By

N N R TREITL I v—

reSdrvél) Fdncethe Bri i} 5 tion
P space is provi dggam,é% lflfr?gg?g%@rs glg%%lcl) Ble%%%?@ém%{ (#@g?amore
cormpedling listening/experitioei ng 10 a Pan paraneter that

describes a position in a stereo field is received by

t heApkewvassi thesewfiskill iAThoidleRtit RRSMDPResRedsMsume that the
ggt%% ntation space i s determ ned from the conbi nati on

ou desieRng &¢ apeit ef audia streamspinsadedbiar comesyrmd to left and right
[ l nagul ar .si ze of the ster field _The
5Pl it hOR S FOMIEIof RS o8 sieomsgontlig et fan

astery Brhlidinento bf thbi ' idd et (S5
Pt a1 088 U S
of thys lgreo|sfregrat  Agsortieg tveome\estiodinnan, thé stefeostrearh dictiwRtl,or

t .ope_event. .S an dio event and the
Aoty P s R Pt S saie e i eorsesi seeam
is spatialidedC dlccOinghto REMRSNYOL a5k u LLiR N

t.he_ | isteni n1 g?gace. In accorécﬁﬁglg’ %/?nﬂlt[éﬁtﬂe%’%§%déls’ﬂlgldﬁsmgle
locagip i lAspace, the nandpesdisafroyided withtwo docetientia 3Dnspace, one for
.L.on space i s.provided. An input stream of
e A OB R B isiorosirs & 20 pan
pa at sGribes a position in a stereo field
i's &ﬁg?‘erﬁ@ Swﬁfcé%ﬁs Bealsq beiingrgosted witblaiothes gatented MIDI
th3B: SSh&h&Qukil s fin UREp i bgli vi si ons .Ls .
i associ at eduatl/\n% ﬁa%(ﬁg%be:aﬁ?er vaﬁg{otfsfﬁ%égﬁrﬁaﬂlﬁgn Shrifigption
of whish ishiscanraealr tyrrefoeence Anifdullpset foreghd@sini N t he
presentation space is determ ned fromthe conbi nation
of Abétediigio 113D phmolers dcriod AR, hORGerShes ﬁﬁmﬁ%ﬁm
I g e

cﬁébdi vision with a st_rc_ead par aneter contro
speciiqaigngf copyentignakyEDDis ingproved by theldgveldimemiof plistenergieniric
.at l'east

' t &t i-on space..is assigned t
spectlot iR ERABlor ¥ SERER T rdTFisivgs enheddedimbai mont
convedtidnb I AID] SietigRMidEwRM1IR exﬁbﬁﬂ?ﬁt’to 80 %efﬁ@ﬁe de§afid
one event is a MDI note. In yet another variation of
augmepted enbodi ment, the at | east one event is an audi o
event and the nethod further conprises reproducing the
evisttas the legacy MIDI Pan controller is MIDI chanmel-specific, i.e. each MIDI

ol

channel can have a different value for the Pan, all of the extensions described in the
invention are MIDI channel-specific. For example, each MIDI channel can have different

values for position and Pan Spread. Further, each note or event in a series of notes or

'_events provided by a particular channel can be manipulated by the pan, pan spread, and

other extensions described herein. While the preferred use of the embodiments described.
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so that its location is perceived as emanating from
the output region in the listening space. Page 8 WO -
waQo@/BedB07 PCT/ US2005/ 043531 | n yet anot her paspReios/043531
of this enbodi nent, the spread paraneter is used to
create a wap- around effect of the events in the
presentation space. |In accordance with yet another
enbodi ment, a nethod of positioning events in a
presentation space is provided. An input audio stream
herei 1P ht @g}ﬁd ) M_]BPﬁFmQQ%&&%P@ of thefinventidt it kS limited. The
recei ved, the inpul audio stream defining sounds
scope s intendeditoi extendse emeinphf sitedm oflegentpdescobingmipesition in a stereo
hannel s of . audi,0 are processed to der.iye secondary
field AR gVt 8 i RoTHBPIecs Hatat o c@aiTecomghaRds e alrybck of &
G HRR, ot en D Lt esp BN EALBGE PP Rl hIERRING stftbd audio
files. Phs sdope s intentdibtoskendao Evarltchs hoad ssuh¢ludeddasnstiuotion n
the presentatjon space.is determned fromthe

streamssPerakymgpositiopsfor lightig effectvonia theRastioningof epilijmesliay
: ' ' th t
el YRRl AT SOl D BB AR, 1 Lo >0
| east one secapdar hannel . I n_.one_.varjation of , thi
et RERESSE T G OO LR it FOLIGH O PRI P 2-D or 3-
D pidsBitation $iacd RlpréN@sd) B it sohiB b entd WS aﬂ@@sg Sh&B¥bnt having
reproduction of the at |east one secondary audio
a Paptpaarettecibaipdesaies agosiionin agemo feldlisacsivgd dly thopheesding

.headphones .or | oudspeakers. In yet another aspect, of ,
unity &5 S BRI Gok e PreC RS Lpr WA AP sReN P s egmpiation of
The WA aBarfetd it A5Rencthaiheet cnﬁféroilﬁ:% thé ﬁ@gg}%tsﬁg ro%h% stereo field.

present ation space. 1n accordance Wt
Theariypd iprsition stastippedao mbtehsicne fevergniining gadationnyfwhis embodiment,

Si | hayi wudi o, control data is pr.ovj . An_i nput
the GpHt Sheap e ALY sfgopk eod e abfeastpe seitds s Mibf roter e
anofhePVaridien 0P Mi§ QhbdiRhent ﬁlera?fe%htvcﬁl‘é evbht SESPARIS SenP Iclothcs:

paraneters is 20 derived fromthe input signal au
metbarhfurdkr chatmisesrepoduping tle gyreat sdthet isjotdtiendeparoelvatds the
associated with it is generated. At

of paj.aneter
Omﬂuéggﬁl{l%rh@”g?ﬁ?tﬁ‘é‘ngé%ﬁd set of paraneters in the
output signal .is npdified as a functiaon of at | east

ondn gfcopdrace pithanelber epbodimentng methodof positiering pverisin a

' ' I . yari at ' i_ment 8
pesbn S0 g5 B Sl SRHE g o
Pan paragietdr €li:3 deRfibed Hpssitidn ineatdre®feldas redbivid ditlladst o

Breath, Vol une, Bal ance, Pan, Expression, and Pitch

subdggigion indedined ya thegrstores Bgld. Havdh of thardalingd gehslivisiensiszgsociated

i}y B WIS T, o B o
presB@RBCRIMRAESis dbEhiHeh frokl @¥¢abh®hatiRbPthe Pan interval of the at least

one stereo field subdivision with a spread parameter controlling the angular size of the

stereo field. The output region in the presentation space is assigned to the at least one
subdivision. In one variation of this embodiment, the input stream is a MIDI signal, and
the at least one event is a MIDI note. In yet another variation of this embodiment, the at
least one event is an audio event and the method further comprises reproducing the event

so that its location is perceived as emanating from the output region in the listening space.
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Di stance Ratio, Maximum D stance, Gain At Mxi mum
Di stance, Reference Distance, Pan Spread, and Roll.
woagm/80odd 2006/ 060607 PCT/ US2005/ 043531 | n apCcon®anns43sst
wi th yet another enbodi nent a nmethod of positioning
audi o events in a presentation space is provided. The
nmet hod i ncl udes receiving an i nput streamof events
with at | east one event having a Pan paraneter that
describes a position in a stereo field. The Pan
In P8 1A0MIEAIspEQBI UG difleste A ApcRd pRAFRIR| S84 Of (bl o wrap-
presentation space 5 to assigh a gecon ary p03|?| on i nep
aroupd efipe o theeavienls i tha peestdatidgnespavent . The secondary
position is conbined with a spread paraneter
contir axicbidagceawith ¢t-anotherntaidiaedt, 4 elt¥d of PhABSHhA LI in o
As g result, an output position in'the )

space. / I
Preﬁg’é%t’é’l‘?tsﬁﬂqedﬁ PEYyAded. AR igpiaydiedtneam comnprising at leastrone eRanne] of
i at i .t hi ' . th d .amet '
o8 LA, A S b 5 8 TR S . e

onesarGhora shinhels.waudio afe SR 18 IR SUILERY audid €
anot her enbodi nent of the present 1 nvention provides a

compsisELhese of srere secondary elrnielp of awlign Al ldastwine ge@nding channel of

iR kel B B o ST D g e P

virtua

outhposigoR ih @e pasedbich HAL PBALRNRIRH fﬁlrogf gle I@gfnlb{Haﬁgn Of the

describing a position’in a stereo recerved. A

position peysimeiat it asmeask paranctespetrdiling ths itpelar epbf tHetsteteo field,
ult value to define_ the

TS Bl 5 B o 8 JSMTA B oo
thi 1 - i - i - -
By st e B BTN B S ion

of this embedimentl repgdductiomef therbplatst she satoniay andit icBatirRtcohprises
h | ocati on as a function

esent,. t he i rtual, sourc

gonGs LR g Spel ?%}:f?ﬁd bsfﬁah%% er lqudgpeagets. layetangther aspect of
this pbadieief, theddpfeddMRrdnRea t ej r n

explici tJIf’y st at egﬁ-r par a?réél?ge&ﬁ%g\%% aor ap%én&?ﬁpffe?{:@tﬁe
everdeiighe pregertation spa@. | n a further aspect, the location

paranmeters conprise an azinuth paraneter for

s p&tadeyidaged Wwith asstherenfboilintend btill, hemBhed 6f bifstidy 4 input

e.to thgléi)rl,entatl on of the listener; an

. relativ s

Slg’l%lﬁ’é‘wgia fiiogopiakdaty is prrvidsde ik ipprigsignad hedng efirgsetnd of
' i . i zant al,. pl _

Py S L g Rl i

surrou
derived ftonotheiimgnt tstpat dudio @htrol dia, M@iﬁ'{:ﬁ h&viseihRsbobRd set
to a horizontal, K plane surrounding the Tistener; and a

of pagaragters @ésoggitqgawgh,gti%genp@teds pétlenstiong of He sdeatiaatel of
parm?ligtgrtsgﬁ éﬁ?e%uﬂ?lﬂ's%apifs i S 508 Fof ehkOm: to? the first set of |

- parameters provided by the input signal. In one variation of this embodiment, the input

signal is a MIDI signal and the first set of parameters comprises at Ieast one of
Modulation, Breath, Volume, Balance, Pan, Expression, and Pitch Bend (MIDI
parameters). The output signal is a 3D MIDI signal and the second set of paramefers
comprises at least one of the following 3D MIDI parameters: Azimuth, Elevation, Gain,
Distance Ratio, Maximum Distance, Gain At Maximum Distance, Reference Distance,

Pan Spread, and Roll.
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I n accordance wi th another enbodi nent, a nethod of

generating audio data signals froman enhanced M DI
woQandsroaheosi gnal is provided. The M DI control pig@gbooks43531

enhanced with virtual |ocation information defining

the |l ocation of a predefined arc and Page 10 WO

2006/ 060607 PCT/ US2005/ 043531 pan information to

correspond to an input signal such as including a pair

of audio streanms.. The nethod invol ves determ ning

t heg, posi L onal...i [ f i . ar Co.
usi ST R i 8 ARt o d o, 35 Rt PR ginigio gvents
in aprederdtion SpHCE B ROSIdEd. TheahaheH inbladedveeditihy AR Gupit Greath f
generating audio data signals corresponding to the
evenisrwithuat lensteneceventiduying adfan prramaierdbatidesasibesn position in a stereo
efined by a conbination of .at |least two_.of the .
sielfo the Bt Bab SRt G RndfiaGrdireS ot raecSentasion amoe
to adkiSh A8&Bnd AR bbsi ﬁﬁ'ﬁ}é@aﬂtwg@et | Sl '
° ré%rggﬁ?g %?gt éﬁ%}a rg%l o, azimuth agélﬁge%g{]g@gtg?égﬁem
posttivgliecombined pitk adpread paranmatey centrodimp gywrap-arbwnd/effect in the
anot.her enbqdi ment, a M DI cs%nt rol, signal ,is processed
PresegiagpR Rage: agﬁ%’ﬁfi» 2 PUREG ROSIHOR &L thePrinepialion, age SiAtHgned to
] . : I :
e O o R R R phBincit Wi cd By the
usepms2 tiseo intafaca dpeineisnch & ey fuminhe globalespreadicomtasdi onal
space is initially defined. The virtual source
pOSYdtiafbthbenstfdinest ofyhe preédent RbEHtRIIpRGvilidka, aihod Rkdierting
Jparanmeter associated wth the MDl control signal as a
an ippyt signelchaying audisrcoatrohdpta néo paeribwigignathaving vinsaladpeistual
of thiis enbodi.nent,, .t h% audi.o data 15 %%?rfggrrs are .a .
souys locaian Mratpt; AR Rt oAl RAYHE APESes qngarameter tor
defiRRIEGR YREbRAS 24RARLINE sfeFMdNR reddivddu e p &R parameter is
position. In another enbodi nent, the audli o data steamns

specified eitlict pxpigiivear implieidlsby its dofanly el te defineithedishenbetween
the 0B bEHEG LR RS B Pad et By Wb B RO stned for
deﬁgiggfﬂl@élio&ﬁioh@fméﬁi@déﬂrka HR, ARufduely, ARSblith@bignd0is UaaESured

ot her features and advantages of the present
to rapreserftthe AD yitduad satges losationtas|adiuneiiontof pbleast drrceant parameier, the

) i ngs. .Page, 11 .WD..2006/ 060607, PCI| US2005/.0435

pan Sl PiRacl B4 f 1R80Pl oot 3 Sglicd Iy P

para'kﬂeltdﬁrlblu@{bi‘ﬁﬁnﬁﬁﬁﬂi@[t%ibﬁﬁlt%lu@@nventi onal or 3D M DI
signals to

In a further aspect, the location parameters comprise an azimuth parameter for

specifying the center point of the predefined arc relative to the orientation of the listener;

an elevation parameter for specifying the center point of the predefined arc relative to a

horizontal plane surrounding the listener; a pan roll parameter for controlling the tilt of

the predefined arc relative to a horizontal plane surrounding the listener; and a distance

‘parameter for specifying the distance of the center point of the predefined arc from the

listener.

In accordance with another embodiment, a method of generating audio data

.signals from an enhanced MIDI control signal is provided. The MIDI control signal is

enhanced with virtual location information defining the location of a predefined arc and

. Page 10
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augnented 3D M DI signals in accordance with one

enbodi nent of the present invention. 5 FIG 2 is a
woia@oatgor| | ustrating upm xi ng and rendering opcRus2005/043531

signal in accordance w th one enbodi ment of tﬁe

present invention. FIGS. 3A-3C are di agrans

illustrating conversion of conventional MDI, signals

to 3D signals in accordance with one enbodi nent of

the present invention. FIG 4 is a flowhart

paf BRI bSO BN R bl G ARl R o™
stré&iy ditanéthed ink bR e d@aithing MyepYsitnal iﬁfoﬁméol\x} fBIr #he predefined

diagramillustrating the application of 3D

. arcpuyingthedas informaticn fortie strpayes toidsfing a v3abgwaiee riosition along the

preP A e ket i Bl PR vgoa soure
posiid:t TR Brodb iled bRYIS Byl AVBRHiRioh oR Gk IbRE tw ¥F B0 Wtbwing

3D paraneters in accordanCe with one e ment o
parpmeterar theivdefaulbwaluesi MakinGim distesice, gdinead meaxinmum distance,

. dllustrating a.user interface in, accordance wth one
dis %ﬁ%lﬂeﬁ?fef%%“f‘ﬁ P glion gzt e Rlevgtion anglo; pan-sprgagyroll

angcpé',gga?%i I lustrating the steps in using a user

“Interface to position events in a listening space in
accgr i hTEN f. the present .
e BSinetch o8 e el S o R p gryice

spatlhliptiay cidd 18p6i0Eida A EuNH Jird2t8r8HdAdin O£7he MD1ontrMsignal at

present invention. Page 12 WO 2006/ 0606 )
a viggal losivgan tresdmenspA spEp. Fheppsition ofe PEnRREFERREDthree

. > Ref il b de.i.n detail, .t
il Mot 8 R Gt T BT B Bt by
reirftdiprefing tiegad oG IRASasfIctatdd WiHB iHeARH doﬂtrbllhsl‘?gngéas a

acconpanyi ng drawings. Wiile the invention w
relagjze positiertialppg G mpomee psn Iniang asestef thiseibodispnt, the audio data

| | ] derstood that.it is not
streff1p B TR el P ek et e a SRtV it iR from the
virtedisoaicepiiton. M anbeCaibsRn¥nt, the abdiol dAtARIAH Ak OmeMMBhnnel

al ternatives, nodifications, and equivalents as may
stregas copdiaueresuoh that whemesprams argmendsredsa agtuitalle multichannel

j - . def | . t he appended. clai ng. | he
plontBCORD Bt PG P o5 S p 28 EpeBHie St g idd] e
posisieh. forth in order to provide a thorough '

under st andi ng of the present invention. The present 10

| nvigtd QR ' ' i | i
t hese spe cq{?ti*gp%%ﬂt% g%ﬁ%&&@%@ﬁ%ﬁh@ P (R identHl ar8lescribed
below with reference to the drawings.
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I nstances, well known nmechani sns have not been
described in detail in order not to unnecessarily
he present invention. It should be n
‘Wﬁgﬁgﬁﬁ&Pzat t hroughout the various draw ngs l?égﬁmzm5mmﬁs1
nunerals refer to like parts. The various draw ngs
illustrated and descri bed herein are used to
illustrate 15 various features of the invention. To
the extent that a particular feature is illustrated in
one draw ng and not another, except where otherw se
i ndi cat ed OBR¥RFPESCRIBITON IOF THE DEAWINIGS prohibits
incorporation of the feature, It IS t0 be_understood
t halfIG. hds @ diagramillssiratimgyconversidn pf eehventional pnlD MEY signals to
t he paents . represent ed .i.n the other fi.gures S
ougpuete i) MIF Beld ioraifiep altion S e Sentro i i Gsent
invddilogSsS ot herw se indicated, the drawings are 20 not
necessarily to scale. Any dinensions provided on the
dr lihgss adiegnot illusttatng egmixing end tandetingef sasigrab it dveordance
.Scope of .the invention but. nerely illustrative.
m@ﬁ?"?@ﬁ&’%&f resegt VR esent i nvention enabl e

M r i . » - .
o S IBE BRI 18 B SRR Rohrlibn BFEGEBA MID signals to
3D sigsqie it accardatideewilli ericameiodinAerd@f e dresnalnvbhtidn. pan

par anet er hs redefined so that jt no | onger 25

spdais f ése Hppchag) iHpstping glephivrolysd W addinthextansinns thalsggey

mtﬁles?%{&?iﬂ é’&oxfdhﬁc%%ﬁlo&%l bddRfidt! PR reéeﬁ?fn[% ionl N ONE
enbodi nent, the new pan par amnet er ext ension
SPAUGE b ésa diagramdlladtiatiag theapiplicalbnGif 3D SN paradietiroto a virtual
Stream al ong a predefined arc_in 3D space. The for mat
posidiga dn sDspagedn accorigshvibgne smbpdiment ehibe presentdevention.

Spasi | . g . : Co
dorioey Fe G ANARthP o M udliR Rlioor Bbishigfuspye the
exteaded 3D parairieeerd insceordinck ovitt3éher enmistelimag of didyne®at invention.
defined, Page 13 WD 2006/ 06Q607 PCT/ US2005/ 043531 In
parkttic (s dagraw iilusiiating a yserinterface inacenrdanca v onent s
' speci fying the perceived 3D
emt{%g@g%nggﬁthgpﬁ%ﬁ%eéﬁé?.at ed audi o streans such that the
pr &4GeXisH flovg divkiain dlostativlg thavftopdiatushig a wer interface to position
unobt rusively incorpqgrated _into the new specification
evends iy plistenipg Pags mpicedrdanse vaih enfsrabedinantof dhe praspat pvention.
M t | L :
o1 he P Br e R e 3L Pl QR dn8 emboctiment
of thegsaRgeiavemidy. control audio streans to be rendered on -
| eft and right speakers, with the relative anplitude
of each streaminto the left and right speakers _
controlled by the MDI pan. paraneter. The upmx to a
3D spatialization is provided wi thout discarding the
pan : :
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information in the original |egacy M DI nessages or
causi ng aberrations in perceived 10 | ocation of the
wdleiRoge9Posi te streaminplied by the origi nglRabyysgzssy
I nformation when positions of virtual speakers are
changed. For exanple, the present invention avoids the
possibility of a center-panned streamflipping from
being heard in front of the listener to being heard
behind the listener as the two virtual speaker

| ocat | e ﬁ O ) | e,

t he ROH: 24

set it 2. . i . .

s i Hlaloh) B o in RN Brefil MRS oF heipysption.

Exaafpldshof the mefemed embbdiments, araitinsiratechip theaddomphnying drawings.
enbodi nent of_the present invention, MDl-_generated .
Whike,the dovesption il be dessebecireqnivpgionswidl thepcopredgrier embodiments, it
Willﬁug%?lhéljsﬁoh AGRH! iOA ihin A 3R he %Jeﬂﬁé&ﬁ:os%gﬁ pldedrlf
I'stener. By specifying separate pan-sprea
emhddingdiey. aDss thetddftratly] it idivtenlledd0 coha aticingiivel modifications, and
informati on i s preserved. I—Iencea t he qr.i gi nal, pan

cauneal AR e ity e uend ope of PiedavRoion afgpfned by
the RO s WP TR AARY RECHERGE mallehes Yhseif AR it fort

in ofdeY & Yirb@fe h fhcRoddiRindeREHdFond tie)GtRM inFentiDs MhHeyLebent
bel ow. Typi cal standard M DI_content provides

inventien manbe orastieask wishnuy seme orflhefibess spedti¢idoleilerln oiher

. variety.of multi-channel speaker syste are avall able

s, el sehaiano havegf B eaTtRt ST RedE fp R 8%

unn&¥ShERFotR e MedfbentmOentioh. home t heater systens. The
present invention in accordance with the first

enfiichionidrbe notas\ticeris that fhireughawlthe vainusidsaviasglikgprymeralsfrefer
. he sound scene, surroundj na,the.i ndi vi,dual . .
to ik Bl B y A0 et I e S R e s ved o ittt
variGRGeiifiics df NRliAM¥ntion. SPH Bd &ddnt Bk @;;mﬁeﬁxaﬂfeaﬁ&@issuﬁét@fed in

enabl es the Page 14 WO 2006/ 060607 PCT/ US2005/ 043531
one gasiing ol rof andthery pracpivhere gthsewisoindicatsdas ivheethe siructure

. dering. by 3D audi t .. Furth t

o 09 B e R A e A SR 4 b Befgod B s

mayBRAHARE] R Be iheluBSPMitEeEnbALSeAE ki@tsintedin SXtoitg Ebures, as if
specification is provided by using at |east one of t he

theyfvesiré Sullyritjustiated ip dhoserbures. Untpsssshowisg indiested, hedrawrings are
ot AT b S SEn B B R RS el e o

limifi®f 8118 'ﬂf@sa@%@éﬁﬂi@ Srvehidd But mSkrsly ANGMafivd.i 0, and gai n.
Each paraneter is set by a correspondlpﬁ controller,

t h¥ atious @sluiinitnty of tetprestitdnvention enable MIDI-generated audio

streams to be perceptually associated with specific locations in 3D space with respect o

a

the listener. A conventional MIDI pan parameter is redefined so that it no longer
‘speciﬁes the relative balance between the audio being fed to two fixed speaker locations.
Instead, in one embodiment, the new MIDI pan parameter extension specifies the relative
position of a single audio stream along a predefined arc in 3D space. The format

specified in accordance with the invention also specifies the manner in which the arc

- itselfis defined and conirolled. Further, the distance of the arc from the listener for

30

rendering purposes is defined.
. Page 13
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designated in the extended M D nessage systemby a
specified nessage format. Further, the system
wo Rbsdcekl7y enabl es harnoni zati on between exi Stpichas2éds/043531
pan paraneters and 3D 10 sound spatialization by

provi ding a scal abl e paraneter, or preferably a set of -
scal able paraneters. That is, the extended

speci fication nmay be read on both conventional 2D

(i.e., legacy) rendering systens as well as 3D

ren dﬁ?‘gﬁ%@,t EfSre I‘I IHQfétvaﬁI)lISee%ﬂorag{l rrisﬁp?%ldg% g %gelfhod for

Prefe e audi o Sstreans are s
spesifyigg the ppfeeived AD Ipadtiah of MIDEQeskriad eudiy Str€fihs sTOR that the pre-
t he di stance of the sound source fromthe |istener as

exjding MIDI copfeol dnfgrmationyis yipebtpisivelt ingqrporstedrinte the mew t wo
tarm.ned, M f

sk SHEHAEFIE RSl B Thfthe B PLGS! bl o

3DIMIDRBGRert Mikoaslos bidiple PREMEIAmAPPINg SVRER. %e%éc@' MI¥&hessages

to designate angul ar positioning of the sound Source,
may copgpbavdicsteamsio bt emdersd opdafl aridadipht speakershwith thefrelative

il < PRt Bl B ieb hes S led ik ppam! pen
patR8AGY THE Bbmb:Otod I kpditalichRNIEhroRl @Y RAGEut diﬁcardgg% the pan

_ configuration, an assunption i's made that the
infoomatiapl ih e pigsndl legasy MIDlnussagésomgassingalerrafihsingeseived

BT Sl G T I o
poSi@Bn ¥ Virt@ 9pBkerElabPbtadged POldégﬂg{ e  prbddft Al tﬁﬁgﬁfofc@ the

t he sound source and to acconmno i'st ance- base
posdibtiindicentpr-pamead atrean? Hippdug fraorh being haard id Esbpofthe Hstener to
for t followl ng four parapeters: xi mum di st ance,
belpgiterd bR T 61 8 B0 VIBRLREHS oGP AYATE Cpaigusly
reiRsHoRRD o kel A réfRfoni RO 1D IorhR froma st sct of
posipens B0 degréasmight amhlefido aeetond oét dflpesifivesari0idogreed ight and
I fg%{?ﬁsaa} e system capable of positioning a sound
© E8%'F "t hr ee- di nensi onal space may be reali zed.
Fur rhay is, bBicdiRe P aRAGR SHSSRIMENG! 8% gPéQéxﬂ_Uin%ﬁ , MIDI-
of the position of the sound source using a mninma
gereaged 1ElVGr@&OE64:6 GREGPRLT ALISRRGTE/ WMl SELifinlovhtioinsdh 3D space
.controllers,, For exanpl.e,, only one controller, the .
with SESpsEt 0 NG Hstepesn BY PP Iing Spapii,biy SuowbPHaREesh Mgttty of
thc%'%'ﬂﬁﬂgéﬂ @ fdrhiatin ?srpreélég%df?‘ d:'@éngé QA&bri "Flﬁlgﬂaﬁl ihrRafdfis usefully

provided to nove sounds in addition I rections,

augmented topratbwn aandrerearpellg. lisknapeexpederidee Witkmatinending to be

.. angle and distance rajio controllers. Finally, 6 . .
hmﬁ&% flipamll%& BPRq’r"BPP%P the TEessRiokAVendipn:ig astla} infEsagpg system is
des@ﬁmeﬂprf the M DI channel in the 3D environnent. .
These 1 nclude the gain
Typical standard MIDI content provides designations for only two channels.

However, a variety of multi-channel speaker systems are available for playbaék of audio.
For example, 5.1 and 7.1 systems are widely used in home theater systems.
The present invention in accordance with the first embodiment provides a listener

centric description of the sound scene surrounding the individual. Preferably, through the

use of the parameters specified below, a spherical polar coordinate system enables the
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30

controller, Pan Spread and the various
di stance/ attenuation controllers. Further details as
wioobdasedoor mat t i ng of each of the paraneters arpeTagbess/043531
forth below. Mre particularly, according to a
preferred enbodi nent, azinmuth angle, elevation angle,
and di stance are used to describe the object, i.e.,
t he sound source, in 3D space 10 nuch like positioning
techniques used in firing artillery. For exanple,
pofB0 80801 &fcs 94 OURALER DR e 8 Wi B0 s o

meghiodi of okdeing pedolutivhi over thut dff@EDbI2 it eentpeliers 1s@abvided.
control , wi thout sending el evation and distance
par Aseardingly, amexiendsd specification iy previded brusiag at least one of the

) t-he Liate .fo escribin
tollsFERERRS birbmplsts, REFRRRGPERER i, By AR Pl e
anglé, Pak AT angloMila&indd dERseSRRNSSmMNEmun dstibidd, feference distance

aut hori ng techm ques that are often enpl oyed. This
mbap@jﬁf@maﬁ@ﬁadh‘%@g questl ons as to the locations of the

and t rel a at t

|1 EatLRRameBES bt 4 oS iePbiiife e QURIES frefopebiippding controller
deﬁ@@feﬁ% fHe@dicRied PEDEnRKIabE SFbtdnNby B §pRifted HOWEISOmAN Further,

is atrivial exercise to transformthe preferred
the @mml prefrebly guaiden hemonizbeh batwesnrexisting mmrrpdnamtexz @nd 3D

ar,bi tr ordinate s m for,K exa n abs
soufd) B Eion B8 et GG a SR B penter it SRS O B el Hlple
parfRER] TRk &, ﬁiéﬁ:tx?éﬁﬂed bpdefticalisPmb ?'b(‘! k@l oh%oﬁ?{:&ﬁ@ﬁt?orfah?@ d.e.,

origin to anywhere in a virtua physi cal space,
iegmyhjrmd@mg@gasma a$ welllas G BX renideging ispsterhs, stithoet affferting ithen .

therefore follows that it is trivial to transform

pla an]Fn any other arbitrary coordinate system into the

Pr edefetty, eRopAid\AeanmS Ued £F1n FHYS hﬁﬁggrs h&idh

egocentri¢ spheri cal polar 25 coordlna yste
coopdinaié sistbra sTlom és, fesdisthhe of ritxosiiuné sourcd frodnahe lis/cemﬂriae well as

andisnt i ended to he restrictive
the feolred lenaidh B oS ghianss ge doternined. More
prefa@dbwrstc&hgms@aﬁ mgaralﬁaefmé ﬁée@@o Eﬂééify BQﬂnﬁﬁ?':tR[%%%H Angdi&r

coordinate systemin use. Thus, specific MD
positiont For ¢m1em.xs0rdcn‘ror®sqgoatd angﬂaxrr@sxtmngl qfaheescmyxd seurce, a

sepdiig Eppipler i ape et e of Mar e e oA Hisrugle

Furthr, oGt (b Bly 1 PUBLrAMIORtnd HinBf e g SADIR0 huls-

chamme pleybaek emﬁgwatlcmm gh essamptida Etmadbe:hatcthdnBan mnmtoilet positons
royi.de f ul r the

souglsAqrgingte. it i 18poL{igned 1A BEL o imlrragitabdrg leatures,
con%?lokgél"%ﬁ §51§r&mal]’of B § \Aﬁéﬁﬂ %ﬁpaﬁcf)ﬁﬁFRolTEﬁglg §hifdilySto determine

the distance to the sound source and to accommodate distance-based attenuation, separate

controllers are designated for the following four parameters: maximum distance, gain at

maximum distance, reference distance ratio, distance ratio, and gain.

By integrating the above-mentioned controllers into the MIDI extended
specification in embodiments of the present invention, 2 message system capable of
positioning a sound source in three-dimensional space may be realized. Further, this

message system enables manipulation of the position of the sound source using a minimal
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descri be the usage of the M Dl data bytes, and how
they correspond to the 3D Sound 5 Controlling
wiuwoed/as06v3. According to one preferred aspect @rTiR@00s/043531
first enbodiment, the controllers corresponding to
t he above described paraneters are specified in MD
data bytes in a manner such that suitably configured
decodi ng equi pnent (e.g., 3D audio cards) can perform
t he designated functions, including the 3D positioning

ot R B SN SPele Sn5 FadPAs BBl o, i
red e EPASYEAuilts hibfind AEIRLNBO B LTSl biluifler arg provided to

appropriate manner to specif e correspon
mdve isounds s additierial dlre:mops;euet iupfdong sad deatthe rlisse am the elevation

TR T A AT PR e
reﬁﬂ%%@i?éh@vf‘a}’ Bﬁf}g fl\?l?l%hﬁﬂ]%ﬁn%é gﬁ eﬁ#%?ﬁx%&? SThesQnclude the gain

exanpl e conventl ona stem reserve

coiruiler, Pah Sprehy bed trrarioed disteact/dtenagion obhﬁdilléii aPeletetl details as
onti nuous controllers or registered par anet er nunbers
mil ingqf eashnef the parpmetgessarg seiferth helgwopt to provi de

ComhigL AL SR D A S I i train

For eXxa

angl6)h0 disp@sé ire@RedE desdtite thiisbjdastd.] the ot Binke BB NGace
gi ven Non-regi stered paramater nubers (NRPN s) that

muah Bkwmwgetethmwé ugRshin nmtllrlﬁni*cfetrexmndp mpeing an object

e Blo BB B En U L 405 5 R oS S omote
giviiprthé ghglatichiilees depes Btmﬁ&i;ﬁg bomtdlewithdik t@mb&e@tm and

the data byte to thereby be reused in di fferent
distapes paéa;tlt:t@rﬁ.sTfelbypmpwhe ialmtwtmd BaEegopentyc pis tiasefore appropriate

for ki B el o et bt P G By e Bfen 2
corfRpeiae wellso &ﬁiélc%ﬁtm&gftédhﬁiq&ls ﬂtﬁﬂar@ baybaaklodes qlhiih%ﬁroach

herein to non- 25 registered parameter nunbers.

enaples Aprstionsd tepclgcations ot meilnsm@gqn@@déhqwmmﬂq@m@m the
list PR Stibdo b%ratraﬁ%eg%ﬁ sel ect ed non-regi stered

par aneters i Frusi message formatting

sysm il bé kppréciited bP thodBglaned Rate al DWRWRES, tHaP RS 4 Rfvial
scope of the invention is not so limted but rather

exercmeéﬁ daesforn 6%@@“@@0%?111&% $ysipn ciqwgba@ hﬁgmsty‘st asywther

Botifhle wiises 6] Snelt, sh et E Gt BBRE wetom ora
relal¢d EJRANOH/04rdf3le syawnanptmgd @ikl tbst%ldéﬁtetﬂi@on%m to anywhere
In

controllers, the corresponding paraneters invo
in a virtval or physical space, and not necessarily located at the listener p051t10n It

 therefore follows that it is trivial to transform from any other arbitrary coordinate system

into the preferred coordinate system. Thus, the preferred egocentric spherical polar
coordinate system is provided as one possible embodiment of the invention, and is not
intended to be restrictive as to other possible embodiments. Clearly, the specific

parameters conitrolling position must correspond to the coordinate system in use. Thus,

the specific MIDI controllers must correspond to the coordinate system as well. For

example, a Cartesian system would specify X, Y, and Z coordinates for position instead

- of azimuth, elevation, and distance.
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al l owi ng synt hesizers to render 3D nmusic nessages may

be controlled. By enploying the formatting system
woessidsbgd, authors can create conpel ling 3D MEk/us2005/043531

sequences while retaining backwards conpatibility

with the | egacy nusic nessagi ng systens such as 3

| egacy M DI. The distance and positioning paraneters

are preferably configured to enable precise placenment

of a sound source while retaining the precision

contri Bt Sl press, st S ingl S ifhady Giver cpplge ae
intr6AWRES jtd‘i?x%ide‘fzgl?sﬁﬁﬂﬁ re thé psn sonrolidr Bithe P 8paceivitiile s&Nd

each controller 'S designed to offer 10 high | evel
providimgrbatkwesdsepymibiliy in2ipppacg The defails providdd asfollows will

al.l om ng the 3 | .synthesi zer manuf act
dosqijhe divoRibED O e ST I daiab31ES. Apcort b portsmarad fodheiaP egnd
Con-ﬁl?)ﬁif?ﬁﬂﬁétﬁlnkers defined herein are designed to

conp

enment t he standardi zed controllers, not to
oV ekdcortting foeome preferrakazpiadt ef therfirstreentsmiiroetitntha tonttdilers3D
M DI _ controllers cqoml enent existin e D .
corrggepdingdo g@&b%@%ﬁ%‘)ﬁ%}jﬁé@ﬂ% Bye SPSﬂ%i%Hg@iﬁﬁ %QW Eﬁﬁs ina
' ] . hesi. .zt
menf 5B 0GR onP e Ml 198 8 o g
perfofig die ddkignated turetibey, cludiigpbe 8Priositionag of iey/soandmmatas.

do today. To acconplish this, the 3D Sound |
Prefgrshbis Bieicontolare agassigivd soptollgs mrmakersiaatican peimerpiried by the
ccofffF SOk BB AT s BaockRonkli Fhuncions

incladifg podigoning weBatfc@h@tionVfendtionpar amet ers est abl i shed by
exi sting M D control data 20 or from that_configured

i n M mesmec fite fumapystsimsFoich ax sempieationsd Ml e Tpserve
O g e T L
convdn@ioad MITIGRiteR| feedrSed dmtraliénbytdsate refotayib as eitiee Blaudad

to augnment conventional M DI nessages, paraneters such
contingioNg geeTollexsir yegisterigd) pwmpt@wb%f@’i\l# Adlgmpgyely flesigners
: o 2 :
4, ARG RIE RS e3P . 2 e,

contyslietEperfiaig 186 istantdénhddgrpakiaibuihg dmektiohe désotibiEiserein may be
di scl osed are designed such that they nmay_ be nade to

givepdiap-sRgisterednpranpeieasibers (AR shihat e apalabiedeem agookof
h i o Th .o i i i >
bR AR e e S BEerR R als s AP apRECGHsT B

enatidé a GihiRA YiufPecH il dotitrSit Mdmbeds spsdifidble by GrninisdtiondbHihe data
or any specific sound set data format, such as_the

byterp theoebydhedounsp an diffsrent anpligaions (hadiffermnt sqypmant) tpprform
diffecrlgﬁt %uﬁlclti%ﬁé qﬁl%‘godt Ll}ltg’l%il?g t%%%’l%?mg, he 8%s31§ invention preferably

assigns the nine parameters for 3D positioning and playback described herein to non-

registered parameter numbers.

The examples provided below will designate the controller numbers in terms of

selected non-registered parameters in the MIDI'music message formatting system. It is to

~ be understood, however, that the scope of the invention is not so limited but ratber

intended to extend to any and all messaging systems, as well as to reserved or regisfered.
parameter numbers in those systems. '

Page 17



10

15

20

25

30

WD 2006/ 060607 PCTI US2005/ 043531 The ext ended

musi c- nessagi ng format i n enbodi nents of the present
woYdsiAisbén preferably nmakes no assunptions regapgiu’Shos/043531

any aspect of the audio output format of the

synt hesi zer, such as speaker |ayout or the out put

signal format. By providing the three- dinensiona

sound controllers that are agnostic of such details,

the same standard and 5 content can be used in any

" F onBaRbas SR BhE LoeTeR the pieBoRdial patamisien ingplved in
alltﬁﬂhgsﬁlli@dafmd Q&rslet BB xﬁﬁdﬁéﬁeg@lﬂ@ %&og qu.t Oﬂgymg the

ng manner possi bl e, using any speake
formﬁttmgtsmj@m depEbed vathorhias crfmte oo medlire 3D W eequenccs while
sy.nt 4 ram il lustrating the
Tetguling E?@ﬁw&ﬁ‘isﬁ&mé’%@“éf %le REACY RISIOIESHAEIRG By ph ay
leg ~signal used in 2D and 3D synthesizers in
accordance with one enbodi nent of the present

i nvEmt distanceland gnasztlomng paanictees dre pudfbmbBfcoufigied to@hable
re shown. A |legacy or 3D M DI

|
pretife S entiyhof .S ST Yl B 0BG ook e indtatiops the bt
h cnded. f f
P R o
embadumrﬂ,dhat:@ﬂrdl]mﬁthe llﬂlr]ﬁmbﬁ@ioﬁ/l dad eﬁd:lgdit@itro!ll& iS ABM el @6 offer

104. This may be 15 performed automatically in
high Isselseptrakusing seaer] wapring feal ‘@@ﬂ‘br‘mﬁﬁa?llqli@%/lg rd@a&l% MIDI

syn%glébrﬂﬁﬁﬁfachﬁ]&% %fon?f&agﬁ;eﬁ%cal&l g% gth?ﬁg ermg

suil t abl e user i n ace sucC
deStheichrebllent @erfmea htRirbars HebAddas tb@Plenfcdt R %ANRGized

nmodi fy the legacy MDI  signal in the
contzefje nef- t9rovpriledhan Kot gxgaple, inropmentbedigesngihe 30D MRS
conti R ol e L RTRE o EOMSPLG B RER 56 R e85 Mol Pl

contPller.(Ttas drvmpemePenaitn s 3DAVIUDY dyAtheSi¥ed reAdeRE eﬁgrm% séthasa

sqund rqinderl ng system 108. The format of the
3D ﬂ@% tesat #l5caniollersindependentin @dlmdcmmmtéy do today.

o g TR oAy
othefl &fsting Bivatlar ararkdies. ﬂh&yﬁ@dh@aDlﬁoﬁﬁol@ergdéteﬁzﬁﬁ@BErposmomng,

s %tem 112, the, 3D signal will utilize the 5.
c’% fispreyaless relgtisg foprapeieis gtpblishied by @mstw@h@)g eraitrol data

[ ed in the 25 conversion
°rﬁ%‘?§%%§éﬁﬁ@‘%%ﬂm’%%w éS% 3D sound renderer is used
Wi Fér exampley parhinefedd indh€ 5D ré:ﬁ@ndéd St 4Ot R %ﬂ@oﬂiﬂﬂﬁm to

3D.sound renderer preferably uses the virtual

“gait cﬁélpvlﬁ&ﬁm Hieovitihgain yalipsiassichby siaedard pettrolless. tAsomnfucther
filterin
exaripl? el UARR P el oy ARV Barspetsy porhlekistitygs Thaseer
Voluiieend MIDI Controller #7, as well as gain parameters set in the sound preset data
(if applicable), are all used to produce a final gain value. Preferably, the apparatus and
techniques disclosed are designed such that they may be made to work with any synthesis

model of the manufacturer’s choosing. That is, it does not rely on specific synthesizer

technology, such as Wavetable synthesis, or on any specific sound set, such as General

MIDI, or any specific sound set data format, such as the Method and apparatus for
formattmg digital andio data disclosed in US 5,763,800. '
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l'i stener the virtual position of the sound source. The
3D sound renderer 106 is capable of 30 rendering the

wob@wsbed7or all current or future playback sygtens2005/043531
For exanple, the content Page 19 WO 2006/ 060607

PCT/ US2005/ 043531 may be played back on 4.0/4.1
systens 120, 6.1 systens 122, 7.1 systens 124,
headphone systens 126 and future systens 128.
Al ternatively, when the converted 3D signal is

R T b

prefetbhAaRéd RVEsinRiond regl dmiinth dsperd of the atidio output format of the
appropriately use the pan information to adjust the

synthasizer; suchras sprakentlaxout heihe outpubsignd domnad Topreyisting thy fhce-
cimprsionat pigp Gt Ay S PlclBe Bt tandend and
confRfPOMH BN iPdny! Aol ¥BRORAISTHANEANProATIHLARK reliEdam

events 232 “(such as a legacy M DI or 3D enh [
syniibfikersicgepds the BB Snuad casieb! tdotaganst wodess thegotesponding@udig4n the
configured to perform upm xi ng.. The processj iC
mos} gompEling gransr TOsTIblaISHE %ﬂYcSP%?:}%@é’g@ P@Pﬁ@&?ﬁéﬁ‘fﬂi‘ﬁ“ﬁ
' [ ' .general purpose conmputer, or any
ors%lg%lﬁﬁgﬁ%#hfgfw ardware or software or the like
c orHIGguisediisgrap élidsanting the copearsion tma3D digealrand e
. herein, The input stream 232 gﬁfer bl, descriik_fes h
implpRAAioRrabEpRstl Slamaliasd FoILband 8 SEHBEVAFTS 1 accpraps yth one
em‘t%ld%erﬁ '0? g?elﬁa'&%%%ﬂ iggeﬂ?iaﬁ. i BRb:, R Lud ofa)-Mi@ngsd' 19%‘&%&5! ora

avi ng nformati on as wel'l as at |east sonme
3D §i@@aga1d(3|;é,lidmnal legiogbi ADIMIDIgigmt ddikisdnitially pevidadi bnstjler to
t0 be described herein. i M DI con i gnal s
provige plerla it fttlbfeﬁllg%gﬁéxt?\r/l\g?ﬂ{@amﬁé}f@#ﬁ PR sidn. 35 Mt
. ,. i i
perigh b indelPhralein R ARE MIDT L0 ) St FO Do iy be
perfolinseadesatidatly gappuchriatélp banfimtedmodulédemaeny teheeaterpwith user
. streamcan jinclude less wel] known formats th in an
inprieipr PRRITIATDUEI RS HERRLR FROIS ST MSTAG B SoSR i e
in' ' MID
s A O oL Ry o he Mty MDY
signapiace cdiersisippibedst toodepa 3Dne the defraltvdbiesugedun gid auyorpétic

o S Lo 8 o RO 05 52 e
o AP b 3B f bonSanngigny s g, Th

forni @$ tiec3 IV inebdaging eyAérh Vesumhnthat ttheoRIS seindtrérelesdr d 08 ovill configure
signal s. The processor 234 preferably i apted to

. . y. s .a
the yegeiaed AR NMH sigaglioatiilise the Tyl ceprbilifiss beemETa P 10
ThafSOTRLE plafSt btk 8h aSPPWRAkS system 112, the 3D signal will utilize the 5.1
configuration to allow spatialization of the signal to the virtual position determined in the

conversion process to 3D MIDL. When the 3D sound renderer is used with a
conventional 2 channel stereo system 114, the 3D sound renderer preferably uses the
virtual position information and simulates that position over the 2 channels using
appropriate filtering (e.g. head related transfer functions) to spatially locate for the
listener the virtual position of the sound source. The 3D sound renderer 106 is capable of

rendering the content for all current or future playback systems. For example, the content
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FIG 3B, the angular size of the stereo field may be
determ ned as a function of the pan spread angle. In
wormogudert nent this is achieved by generati ngpaTR&1085/043531

spread paraneter and conbining it with the Pan

paraneter. Additionally, netadata is preferably

provided 30 to position the stereo field in the
presentation space. Preferably, for positioning the

sound Page 20 WD 2006/ 060607 PCT/ US2005/ 043531

e Y P B, PO D 00 300 Gt 00 8 80 1 phone
sysSthPIIetdnd Fhiupe yP¥myI289 predeterm ned def aul t
val ues)or through user input 239, to define the are

pos Alteaatively.trhendin egrareded 3 signalis traesnaiges fioan the gowyferter

0 LRG0 o TR o R B G2 B e
2DSofRPlend3er thaﬁ?@ﬁﬁaeiyaise %@@ahhnfohnmnad%ﬁlsmg fohRh&Th the

to describe fully an"output position in the
twalthapnels ofithe sicreosystemtilén space to associate with that

Pl 28 Pinalilt MO e i Singo0 &kt b Bbf skfgin
acdofBn QRN EmBbARRhts 93 bhe Iﬁfeﬁnf ﬁ&ﬁio&ﬂ Q0pinpai GRah affé%n;&{ 532

agnostic to the format o renderi ng devi ce.

(sublsas 4 kegacyMftor pBsénhnredddB ignignd])tipptovidled ve n pravassitgelevice
erived 10 fromthe netadata for, the.signal 236 and.
23%?%@&&@@89? AR NSe ThymrRees e 5%6% dw.ztef‘ganyarntable
. ti =\VA . - 1 ,
miGSEORUE pRedpAI R Ml By
corhbinstement hatiasesoreinatd orghé liberdrifiguredrit patforsmtheoperations

pQsi t.ion 6., For ex le,. in rendering,devi ce 260,
dessﬁ@e%ﬂﬁr%gﬁﬁw 8Feah ggpﬁ%ab y degFiOes fUliQemiafinR 409, dnore
R e R S R e R R b
PARSnfonmniort a3 welbesent dfasisdoindel ofithe aduitional spadinlizing parameiers

filterin o sjnul at.e TF'.s ead _related transfer
(exFioRD 3 BB ﬁ&ﬁ@ﬁ@@%ﬂ&?ﬁ%ﬂem (KIpRE the
scoBQ bf'le RRERSSis 18t soTRAA. eTﬁ;% T s\éb;{ié 1 @hteSUAE Bxiend to any

osition corresponding to the output position,assigned
form@f ifphestesaam hot Bessanilydimitddhe timst detceripomg audipnnformation.

inforpation in signal 236 could al.so be 2Q interprefed
Hengy, e it ?teqagm?&mélwhﬁéswﬁ {eRatt it Tn A nghude

'met%g%tna 2%%%%%&5‘3%@5%1?% P&l G ngégé’mgtfioﬂ 60?3%;{%% d)ﬁovide a

e virt source position 2
balardee betsepi D pr makestivanmis g thefprédentatios space.e channel s of

the _nmul ti channel syste These, details are known t
t hoBhe BputsREam 283 cathiac Birtlitg of 6o iia RBGOTBALS] e

oo AL BB WA g
MID1 signals, the Pan parameter is typically interpreted as defining a balance or a

measure of the relative amplitudes of the stereo signals. The processor 234 preferably is

adapted to redefine the angular size of the stereo field. For example, as later shown in

FIG. 3B, the angular size of the stereo field may be determined as a function of the pan

- spread angle. In one embodiment this is achieved by generating a Pan spread parameter

and combining it with the Pan parameter. Additionally, metadata is preferably provided

_to position the stereo field in the presentation space. Preferably, for positioning the sound
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25 Alternative rendering systens 270 and 280 are al so

shown in FIG 2. Rendering system 270 serves to
woehiamoédre 3D positions of virtual speakers f p@mrisaens/e43ss3t

out put position assigned to the event, the virtual

speakers determ ned fromthe pan paraneter and the

spread paraneter. The panning are is defined in one

aspect, the ends of the panning are coinciding with

the width of the defined stereo field. The virtual

| [ e

sof SR prbQERApA Bk Y0 st i o Rl B fe WS

providedl Udther Ra¢RatR31lY\Dy209 Qb6 hiltddaarORduddybs tcbugh user
speakers may be simulate % anplitude controls on the
¢

inpy 2395 tasdefing thegire pesitiesipdbe BDepacs rEhieughsheentabisatidngf these

e leqb h K i I . .
par R, 10 R Dt 8t BSuf B RUPT bisBiontodagy he ont
3D MM @fpinAED R HAS HisoBiRted vith it hrlbitAaRVHaOGH; SR &S destfibd 83 an output

one subdivision and preferably 2 or nore subdivisions
positios i8 this dimedsibual présenigtion spmc icedsdocizte wathahwt eventt s

posiHeBh R utneich b thenl BEpegn FRaemptiaisnf Heuciegsveaton
Pre%@atﬂﬂ %é"o&jsk:&"s% hB) IS a4B8sifbndl Ripndl BAG9 agridsl & B8 %org%t of

an ' nterva the Pan paraneter range Ts assocl at
the Fenderingdpiiee, Thet isghPantput pdsitioncdssipfed wrthacwnhtan lof derived

o it meloale i 456 na iveeseh iietiaba aiepnl b bgepdering
or refr6 QMR AbVice 26U sd AL the \é%l{f &e.%gfegﬁﬁu%lpéfthé i9Bvddh) is

t'he presentation space wou ssigned to that
pereinedibyithd bsteref 26has eaharatiog ffonethd vABail sddececmsitidnraaéalFor

R 2 Ao A St g
oneSRERURIcht Eﬂfreeﬁ :ctﬁés Eﬁ #ﬁm&eﬁ%@%ﬁﬁy ngtlzﬁ el aﬁ%lgl along a

known to those Int evaft arts a enc
defiferd pamaimgdet.ai | s will not be provided here. In a

further refinenent,. the P aranet.er. can .be_us
Qe IEOR iR BEF 56kl dR thegRera iﬂHS»thH@r@gécr gt FRTEs thead

I &H%&Eﬁfuﬁ&'%ﬁ £ B@Q@%i{& tb AR &S hieh &l
e avi rtual spefl;l ejrsgybra eting that stereowsl edtdﬁ{i’%egrStO
emagafb dirom s vibtual sbivecegpsitiad coaegortiag te the outpup poditicubhaignbiio

. used to affect a wap, arqund effect of _the events in
the gigat. ﬂfé%lﬁ?iéﬁ‘? BHPYResitionaiormalion insignal 2 calso be

) M . . .

ol RN BTt ot A B £S5 itk e

percspiiceandt (ROsquad aomirgy fraa thdrertialrsohee position 266 thecighythé he
-around effect, i en, or narrow

W ap .e.,_t%vvid t he .
APPIORGRIF BHXRE Of Freshscrtie chanmels ot theanpltichanne! sysigp. akhsspdetails are

ol
fnd

' knmglg E@Bﬁéﬁ%ﬁ%mﬁﬂ@f&@%ﬁ%&f dndMeflce #ﬁ%fslff-t? g?@gs gsﬁ% silﬁ{ﬂ%ﬁng a

_ Ja user | ace as | .
virtabsaur¢doReitiontil nivdtigdasiel systems will not be described here.

Alternative rendering systems 270 and 280 are also shown in FIG. 2. Rendering -
system 270 serves to define the 3D positions of virtual speakers from the output position
assigned to the event, the virtual speakers determined from the pan parameter and the
spread parameter. The panning arc is defined in one aspect, the ends of the panning arc

coinciding with the width of the defined stereo field. The virtual speaker locations then

are set to coincide with the extremities of the panning arc. Positions between the virtual
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to FIGS. 8 and 9. The input signal 232 may be upm xed
automatically 237a (by using default 25 paraneters) or
woaossalshgn7237b by provi di ng val ues for pan spr eag/&Bshs/043531

the positioning of the panning are or stereo field,

such as through a user interface as | ater described.
Further, the output signal 236 may be nodified to

i nclude a second set of paranmeters associated with

it, the second set derived fromor as a function of a

oS AL fou o ok RS HOIRY o

vnthél%pé&ltbfsyforl& 18 Dy WREAR &hnowh B0 the PEIEYAABAA0S5/ 043531
ge determ ned from paraneters incl uded

nal 236 may
g&elﬂen@mwstmaso shiogfis et ansihen aligsnativegerdsriag eybpfiipient. In

1..The out al sg
thlsse&wo o et hPihisia R prcfeif Rl or oS sifpvisions are
deﬁﬁé&fﬁi’lﬂﬁé stérB6 fiERIN 09 Shom S SHeaerePleldRR3 R PARPIeMetePis used to
accept a signal 236 generated by 5 t he processing unit

des@ibe toe fiflk spem efithestenmaciield THorseagh gff@le 4x88divisions 2§4 of the stereo

sl 380 AURBERPRG! tbr Ben B GGeT nes i apeL R kgopLtor 2 Pan
vallR\END (8o a sGREONBIA0Y Pan PARS! LA ak th 4 Ié%atﬂf Iﬂﬂ?ﬁy@‘kﬁﬁ the

space. Thi s secondary position nmay beé nodifiéd
assachat@lsyhdivistorappilid ba silodiyisioor28éa.aApioedingly, ﬁar@hab bednt, the

out R st on e T pbeiRaed bRt Afison of the steeo
fiel 2P Yi&fte %ﬁ?ﬂrggée{ﬂeﬁglﬁ heg 81\9?]138 &2 Hgﬁgﬁgfxté@@ sﬁ]:h@lﬁte(th? osition

a transitional position) a spread paraneter
of ﬂmmml Mdilyoda of msaenng urmalmpeﬂcei@fobpa:mtmmwg inp 3D sd)mnﬂe‘ield are

knowg |t%(}1§§?e 5%}1(5& o ﬁée WfaB Kno h areqle%% sS k'ilspogi)g prtoggded
heren { PN a?ﬁﬁét&ﬂah%’é%séd‘@tdeﬁﬁ@% éﬂltn% Hlon
ect s or t M Dl si gn More specifica

in ﬂtecstﬁzrecoﬁéld rsabchamlolnelsmgqﬂnmmg paztnifjyessetmes the 2 ofirhmi speakers
ara ters O%BIH:S 15 performance in real tine via
bra Btrﬁ‘ieéé‘? j86I01 el ude, but are not |inited

t O/Th H&ﬁérhﬁn @érﬁ% LA dEi@' 1% wizdRround effect of
Exprgggfé “F Pitc Beng Anyseor f a?hecic,ué1 sHecto
the qaan’arimﬂmrmem@aﬁbm sprsedlorexdetple; autnmattd dpmimngjnay be performed

o 2 easainilee Pore el auttog A T A g gpread
parandittr ‘Egn b fudeg} ﬁ@%ﬁ% %ﬁLfg t}fér T %&lﬁl‘d%@feﬁ‘tp € Sto VIR Br natrow

second paraneters int outp M DI gnal can
the angnjar width afithe2@erey fieltl] Tid m&rearaﬂxd)asffdce;ymyjoe bbiittolied from a

araneters descri bed el sewhere the s i fi,
userri)nput 239, such as by using a user ?nte ace as ilPustrated aﬁc‘f 8escr1 € wﬁﬂ respect

. to FIGS. 8 and 9.

The input signal 232 may be upmixed automatically 237a (by using defaunlt
parameters) or manually 237b by providing values for pan spread and the positioning of
the panning arc or stereo field, such as through a user interface as later described.
Further, the output signal 236 may be modified to include a second set of parameters
associated with it, the second set derived from or as a function of a first set associated

with the input signal 232. Further, the second set of parameters associated with the output
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including but not limted to Azinmuth, Elevation, Gain,

D stance Rati o, Maxi mum Distance, Gain At Maxi mum
wDi2seczn60@®;7 Ref erence Di stance, Pan Spread, andp&oius2003043531

SOUND CONTROLLER DEFI NI TI ON AND PARAMETER FORVAT 25

The follow ng description provides exanpl es of

paraneter formats used to define a 3D sound

controller conpatible with existing | egacy MDI nusic

message formats. These are intended to be
L] i | b : : _
Slg%%tzgﬁﬁaglﬁe\é%él [ czgtEi ?ggnsb d}%l};étg%b% Fﬁi}ﬁl{l Zd%ggﬁltdﬁﬁeplgrm sglﬁts uch as
a sécondary MIDI sRege 22B WO 2006/ 060607 PCT/ 11S2005/ 043531

M Dl nmessages or_commands cqQnsisi typically of a .
st af PEOPpvisignali22emay also be i efa%i{ & Waﬁonqlﬁ@péfoawmn- For

oxdfBfY 8 U o b6 M Hla B R p Bl BRI Benbfhedt by
thelfRG@aig Wbt 23eorshat usy domk. Thipdigad 236 driviglaesbeied doeition

. hardware 5 as the only byte having bit # 7 set. The
infermgtionimay ke epteddypbatadeing devicogrsysiem Qobro assigadafe event a

“sel et st B teRufOh SRR 3R B iyt v gpoditied
thrélightheagpliBiifin) forleRgnyia) of: 6HAGpehdPhraielcP OBt odiBy the

and 4 set) desigﬂr;at es the nessage as a standard M DI

assigoed positis Thahisy B fiapl outpwipDsiticn it ¢amypiied by @orhiniog ther
is,any switch, slider, knob, .et.c. that,inplenepts a
secpY BT (i > ERATOQTRLOORPn) Tt 3 s PRty Ty Safinle by 2
useP RirBfg a kAok BEmBViaRtk sfiftdtontReReep@e i s a Continuous :
Control |l er message, the second byte of the nmessage is

t heA$ knasyn tahoseoiliskill in dheacleyam artatthe IEH speyifacaton trishides a
t f controller that is bei T byt
P S PP Rt caneolr ™ e RE SR 57 0% e MbTpaigprore

speSigiohlg) BlekOBoriDl B AN bOTRUID UBdilyRbindRR Gttfel fAINBRLs of music
refers to a hexadeci mal value for the 15 numnber) is

perfoomennetin oashtiing vireMlpbebnasctions geseainckiie dubsre aohlimied oy

| .ed ' d_ P t N N .
Mofi et BR e R TGS FEPEoRPpR PHER PRI oy /gl of
the$¥fpatdiRetd® 8RR BR ukdiltb Gelcffine i 8itivAST pastiridtbds i 28D NS ISignal,
(MSB) of thée type of Non Regi stered Paraneter

i.e.,GEhMIBI tantroflamstusefuk fo dieppsitissing of a sound source in 3-dimensional

presentation space. These second parameters in the output MIDI signal can comprise any

or all of the 3D or legacy MIDI parameters described elsewhere in the specification

including but not limited to Azimuth, Elevation, Gain,'Distahce Ratio, Maximum

Distance, Gain At Maximum Distance, Réference Distance, Pan Spread, and Roll.

3D SOUND CONTROLLER DEFINITION AND PARAMETER FORMAT

The following description provides examples of parameter formats used to define

- a 3D sound controller compatible with existing legacy MIDI music message formats.

- These are intended to be illustrative and not Iimiting to the scope of potential applications

of embodiments of the present invention.
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20 An NRPN MSB for all controllers described hereinis

assigned, for exanple, the value 61 io (Ox3D). (The
wbabdeisoddesi gnati on as used throughout this  pCT/US2005/043531

specification refers to a hexadeci mal value for the

nunber.) Conversely, a "3D Sound Controller" is hereby

defined as a Non-Regi stered Paraneter Nunber

controller whose MSB is the value 61 (0x3D). 25

Hence, for a non-limting exanple, a 3-byte preanble

e s ROl M TR

dat% &/ 950807 Ry HERAAPVADBRRAsactiI 85 o%n@ﬁﬁinﬂﬁ?&@ﬁ shd¥efic

te as a status byte for a Continuous Controller, <n>
mugical netsponds to the M DI Channel, "63" designates that

ETCTHONT ERE NI e T
F : | A
as (UG LIRS bR sot The BRI CorfbAR AR UMD
mes3agtt andlthelowpaibblert cdnsspmds thedrervd d6kayaildjbk MiﬂhI channels. A
e S EASh oo s S aSer b Pt €] e
e N T
Cont:oBe€ie ahy sWitdH, eRddrskribdsétgnhidehplamdrites foabtisn @Bdahan the

(0x62), rather then 9910 (0x63), and 10 the second
stardag er fgRning ofd1otest es what kind of a 3D Sound Control | er

issta b ) .fo . - hiom. td

o GelR e HERRRS o Ry R PRy BER e e
of 1enMbdsAdd i6 khd firsbedblienRESRae, witdyh takeated theftppd efdongoller that

format: B<n> 62 <Paran» 15 Wiere B designates th

is beipg scds The databyis vBipeacprerenteddyibe rler 29 cOMOR bl Therattcen >

corresponds, t "eR" '
des Bt BOR N lheh R s phrf RS ketors ia pEGREHARL fud e
nunfbef)dsedvestionlld deffasdadr spediblngad af donpellafcalléd sdlonRegistered
controller. Thus, using the data byte format avail able

Pargggtenembesti®RPMY: nusi ¢ nessage system 20 e.g.,

o O B Bl Y R AR AR L MREE b o B I it e
the WiokeSighifiBant Byl @4SB1818thd BpSof NdnRugisteatd Paramatee Controller that

_ . available and are
is being used.

An NRPN MSB for all conirollers described herein is assigned, for example, the
value 6119 (0x3D). (The latter designation as used throughout this specification refers to
a hexadecimal value for the number.) Conversely, a “3D Sound Controller” is hereby
defined as a Non-Registered Parameter Number controller whose MSB is the value 61
(0x3D).

Hence, for a non-limiting example, a 3-byte preamble defining a 3D Sound

Coniroller in 2 MIDI message may take the following format:

B<n> 63 3D
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ei ther predefined, such as for the nine controllers

descri bed herein, or reserved for additional 3D Sound
wOanistgahdo®r s t hat nay be defined in the futurepcbliikeos/nizssl

particul arly, the coarse adjustnent byte for the

control |l er designates 3D 25 sound controllers and the

fine adjustnent byte determ nes which of the 3D sound

controller parameters will be called into play to

respond to the data bytes. Follow ng the preanbl.e

T o e T el b 5
corf@bordl¥ 16 1R Ne I HaRA 1Y “dYBRlesiBAhtbs TRt thO Béritioluts tRATolISR AR

25 WD 2006/ 060607 PCTI UsS2005/ 043531 The Data Entry
nonvBBis@uert parimetersanddBD esigpyes bt BONSHINaredPtsound eontroliers.
S nt i nuous ntroll er sa t in a sLnlar
mrilovies e gisrpiaociings T SRAL ConRpRey i s gpts of 3D
’
souf Cbfikdlit bR Pledcay thRoh ReBlteral Pl 11ainbA oS
Coiyibtithen, val ue 0610 (0x06), and the second data 5 byte
i ndi.cat.es_t he B contributjo f the, data val ye of .
t hgﬂgﬁ%_ll?glﬁérhégfl’am@a irbasd, S GoriEputiqns gent ip g singilar
- . - e
s A O0151 TR TGS R L R RS b o
the BABrubnirivation is @Eighatedbiviiiel vahrLBaO@x Gy ratiads ghent 39, (0x63), and

foll owi ng faormat: 11(3 B<n> 06 <Data MSB> Were B
the geeond date byteripdicaigs whatddng efiail) Sowyd eontgnllen isdgheivherbus

Co 1 < . " 08"
Goth i B pRET G SRR SR e oL 5
Soun@ Conaoilatit b NI aBRk 659y takdthe FEMdwin)yBimattef i nes a
type of 3D sound controller. The Data Entry LSB
Contribution for the type of 3D Sound Controller is a
Cong i.nu roller nessage, sent in a simlar
m%ﬁ&%&%@%i bed above for the NRPN MSB and LSB
Contri butions, except that the first data byte for the
Conti nuous  Controller LSB contribution is designated

by Wherebhflesignaiegs thelyiens)a stafne byts oradeoiinugay Gontiplisa>

e R
noniegisteted fatag:i@x AR <Paradn>3ddiitiee a e @B Desoned tommpilene

M5B _dat a, ) L. .
. Thus, using the data byte format available for the existing music message system,

e.g., conventional MIDI messages, 128 types of 3D controllers are available for definition
in the least significant byte “LSB™). Thus, 128 3D Sound Controllers are available and are

either predefined, such as for the nine coniroliers described herein, or reserved for

- additional 3D Sound Controllers that may be defined in the future.

More particularly, the coarse adjustment byte for the controller designates 3D

sound controllers and the fine adjustment byte determines which of the 3D sound

controller parameters will be called into play to respond to the data bytes.

Following the prearable defining a type of 3D Sound Controller, the data value of
that type of 3D Sound Coniroller parameters are set by the Data Entry MSB and LSB

 Contributions.
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contribution associated wwth a type of 3D Sound

Controller in a MDI nessage may take the foll ow ng
wotogbsoeB3<n> 26 <Data LSB> 25 \Were B desi gnatpeg/tishs/od3ssi
byte as a status byte for a Continuous Controller, <n>
corresponds to the M DI Channel, "26" designates that

the controllers that follow are non-registered
paraneters, and <Data LSB> defines a type of 3D sound
controller. Thus, using the data byte format avail abl e

f t . Q. .
conunPeERy) Do AR TBE e MR AR, Sdisl Gonollerjs a
CoRFmooms Uonhbléem@gssgeay@t irebdimilaBRiahii asl@ésofibdd Aove forlthe

! east si gn|f| cant b LSth may be set to one of
R Qoptaibu omsag;gceg’e withe Giow date b tErfor the Continuous

'C°§§§'i' ?‘@& nﬂﬁiﬁ‘% iy Aiglte] o o 0P g B peoma e

byleagtlicaads thoMSE EsutAbMRA T daed Ve of e ek S
foll owm ng describe the details ofect,hat gﬁrgp g%?SQhuosl,],nd

Cogtrellgip| et e 3D Sound Control | er l\/bssage may take the

f ol for B<n> 63 B<n>] 62, <Par

[B<1L]‘§‘ﬁM 2@”2[58? ‘”E‘gg& ef%%‘%]a b YtQ o g g‘é@hdﬂm
cot@BitionlabRiciatdd ith h APHFSD Rnd f(lohﬁ'gllc;rgﬁ letrﬂésgggegﬂg take

fourth i nstances of '[B<n>] are optio nmust

thedaliaydng rimpt:t he rendering synthesizer in accordance
with existing |egacy M DI nessage formats. Since they

are optional, these entries may or 10 may not be

shomay 06 spheeduppet sections. GENERAL 3D SOUND
CONTROLLER PARAMETER FORMAT The General Paraneter
Format for all of the potential 128 3D Sound

f o%ﬁ? Fiiasigs Hahiams yoss bos %reafté%@]tna ¥ Conrallnsis
s fo'Vke HBDIT4RAnAd1C “Of q%g@gg‘ﬁ{gt ths o8k er.{jﬁg f&pﬁw are

the 3D Sound Paraneter, esignate
nonerggistetedtparanieders;f apid| <a MSB>hdefimps a oypalof 3D sSawd controller,

B o R ek o
CO@PMS' S HtdofBr me&%ge d&siig R Gt Meﬁﬁﬁegé%%%gy&% gk

lows is the 3D Sound Par anet er
NRENMSB bod 18R, Coatributioas, &xMpBthat dfecfirst datn byhe fo3 EheSOttthuous

CongB iR ot iS Hepi sl s Palik 36m (PR650R ipsecond data
byt H8UIBMES the TRB! QttBoh $f the data value of that type of 3D Sound Controller.

Hence, for a non-limiting example, a 3-byte preamble setting the MSB data
contribution associated with a type of 3D Sound Controller in a MID] message may take
the following format:

B<n> 26 <Data LSB>

Where B designates the byte as a status byte for a Continuous Controller, <>
corresponds to the MIDI Channel, “26” designates that the controllers that follow are
nqn—registered parameters, and <Data LSB§ defines a type of 3D sound controller.

Thus, using the data byte format available for the existing music message system,
e.g., conve_ntional MIDI messages, each of the 128 types of 3D .controllers are available

for definition in the least significant byte “LSB”) may be set to one of 16,384 data values.
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to be offered in accordance with this enbodinent, its
data nust be sent before the MSB contribution.
wornbeskl7y, the 3D M DI Synthesizer (i.e., thec$Bs200s043531
sound renderer) takes the MSB contribution as the

only controller that has a real-tine influence on the
sound. Once the MSB contribution is received, the

Synt hesi zer conbi nes the MSB value with the 30

previously stored LSB contribution for the given

1R85 58 PR e Sl i SR D R it
the PG coRirb 104 STHRY RcibisEbBWing dbdteibé tHel deviils of fat ﬁ%@i{lggl B

<VSB/ LSB> Data Significance: Type MDI val ue
- - - Thus, a complete-3D Sound Controller Message/may e/ tipofellpwing format:

{value} {unit} 10 Max <7F/ 7F> {s} {value} {unit} Step
<00/ 01> {s} {value} {unit} Default <wW/ w> {s} {val ue}

puni-teh 3&@@51 63 263> [[Fdn>{ Yekpah HIp tB<nd 06 BRI MER>

repr esent Data Entry B and LSB respectively.
{value} will represent a real world value {unit} wl]l

represent the real world, unit to i gh that. val ue
appiricaeh ?orwﬁ% SedrasmissioRot i et fie Sifpyrifiingiapers of
_& . - . ]
4 RRTPENE. e PEOREAA Yt End At e
with beisthas epalydIDIancssaget foanatsl flivcevihdst arp bptiomaé thise anteieemay or
descrisﬁti ons that have the designated resol ution and

mayaetbs shewn hBbsReReGPEMmSy ed par amet er nunber 25
(NRPN). In particular, "Mn'" will represent the val ue

oo BRUIAY AWBQEND B Eeorilos AyilyiRirohoat

maxi MUuNNRPN_val ue, _which is typically <7FE/7F>. Step

wi | PherGeneeal Batametes Rpamaiefoptll kbR bpisefidl 138 2P Seund Crirglers
and%?qpasswm@@gmvsmeg &aa!s'féﬂ(ljpﬁ%‘?’ 01>. Hence, any of 16, 384

val'ues nmay be repre

resented in the

B<n> 62 <Param> [26 <Data LSB>} 06 <Data MSB>

where <n> defines the MIDI Channel, <Param> defines the 3D Sound Parameter,
“26” designates that the data byte that follows is the optional 3D Sound Parameter Value
LSB contribution, <Data L.SB> refers to the optional 3D Sound Parameter Value 1.SB
Contribution, “06” designates that the data byte that follows is the 3D Sound Parameter
Value MSB contribution, and <Data MSB> refers to the 3D Sound Parameter Value
MSB Contribution.

In each controller, the Data LSB coniribution is optional. However, if the LSB is
{o be offered in accordance with this embodiment, its data must be sent before the MSB
confribution. Preferably, the 3D MIDI Synthésizer (i.e., the 3D sound renderer) takes the
MSB contribution as the only controller that has a real-time influence on tﬁe sound. Once

the MSB contribution is received, the Synthesizer comibines the MSB value with the

- previously stored LSB contribution for the given parameter, and applies that to the

synthesis model.
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two bytes. In order to all ow backwards conpatibility
W th existing nessagi ng systens, 30 default values are
wapsRugameht 0 the new controllers. For exanpl e, perns2005/043531
"Default’ will represent both the MDI value and the
real world value that should be applied to the
synthesizer in the Reset Al Controller or Power On
conditions. Preferably, different 3D controllers wll
be assigned different M D values in these conditions,
and hence they are shown here as <W/w>. That is, the
values of W and vv will be specified with each
control | er. 35 According to a preferred enbodi nent,

 ExpgRbhich Dbl RBheRE gifﬁx%gﬁ’z@ﬂfe'fﬁ%%g%xlﬁ}at val ue or

range of val ue excepti‘onal ™ behavi or.
Agai n, dif rollers will be assigned

di ffer en?@%ﬂ?‘ﬂ%?ﬁﬁg 1ng € conditions, and hence
they are Page 28 WD 2006/ 060607 PCT/ US2005/ 043531

shown heFweasMidyalse>. RWaYalpe, the val ues of XX and
XX, as well as--t-he behav-l-ef---ef---{—he exception itself,

will be seci £00sp>wi t h @hghalogn{umdd}l er. As descri bed
gener al | Magboygr/7pwo pa{rsgr{veﬂﬁé ggﬁlt}_ro! lers are

partlculs% y¢ Bfant. oy is itioning of the
sound Soﬁéﬁg ‘Q, spac gﬁs { controllers, 5
pan_spr ﬁ%@ and rlcﬁi rig nabl e mappi ng of a
two di 7 contt SYHES (Y% 3 di mensi onal
space. art| cul ar, the t he existing pan
corfEMSBﬂe?r >t ¥¢preseyue i e &%B wsl BEPB sgspeddivelyanni ng
i's {rvahe}ahbm@rfamniarmalwmmim er of the arc is defined
by fuinét} sdll eepirdsenintté eahwdrlé halt 8 wbivhahglvalueappliasl | er s.
Thefspaghe ofulRi RNERthgby this are is tw ce the pan
spread angl e d3gReF! GS.  3B- 3fhelsQkitivel nce this
latter is mﬁ%@tl{, Ilomarf‘gﬂ; f Ange[ -1 80, 180], the
panning are c in space to
a full circl lgﬁeer aﬁ)‘fenlzSt lggggmxua %ot at ed

t hr ough control of the roll __angle controller
t herefesbl ﬂtﬁpaf@n%rdgsmp&qﬁ@ %\EEWSF PW@W@E?%PHOHS that

I of
have B B ARe P Qe i B b ga?gﬁgﬁa%eﬁ%%%ﬁ%%é of
(NHPI}E &me;igllﬂa@ Figflire Wllﬁ Ir@tadenmhe anyleaf thehﬁnmﬁnma‘ﬁﬁtﬁﬁ dralue,
and r epararreterstorra the M DI
Whlelbﬁttmpallér ﬁ?ﬂaesMg t will represeniche valge gEfhs pypxppEm value,

o R SR SRR O PR SRl

stepewaithéstypieally <000 g Htfncé SRy ve 6,084 5@1&35 mey‘lbafeprdsaliltécﬂ il the
front position 506 to a new rotated position 508, the

two bgleatIn ordes dealkawy h@ﬁ%@tcoalpa%ﬂmzwﬁh SKiSHpEEss3gipg systems,
defagﬁ g}l@l%%%p%?@%&rdl{lg %l{e%}e%gcdnﬁoﬂrg F’gflgxﬂﬁ& ‘Blefivtt {Nﬁprepresent

both the MIDI value and the real world value that should be applied to the synthesizer in

D) )

the Reset All Coniroller or Power On conditions. Preferably, different 3D controllers will

be assigned different MIDI values in these conditions, and hence they are shown here as

<VV/vv>. That is, the values of VV and vv will be specified with each controller.
According to a preferred embodiment, ‘Except’ will represent a particular MIDI

o value or range of values that exhibit “exceptional” behavior. Again, different 3D

controllers wili be assigned different MIDI values in these conditions, and hence they are
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20 used to nove the vector 503 from position 508 in
the horizontal plane 502 to a new rotated position

wblbosiggogy7di rection orthogonal to plane 502. | pega&boos/o43531
case the origin of the vector 503 is the listening

poi nt 504. As discussed above, panning is nmade al ong
an arc with the center 530 defined by the

azi mut h_angl e and el evation angle controllers. The
panni ng arc 520 subtends an 25 angle that is twi ce the

i SRR 9se  BERI P r e
CXC.g tfonNtdlf, WHE B dpRéifed witdeheibdntroBer, val ues, and

| owabl e rangés and step val ues. Page 29 WO ]
2005¢ 06060% RaFallpabos, Mepgametlar catriiers e FRrinrniETER tant .

. CONTROLLER istered P t nb LS ta Val

in P PRI RO LIBEEE SRR RoTD) SR, DHRE e ese s 6.
0) t .

pan it ek0a T folel 0 rabR Iyl of 4D dthEhsiéaid Bitcontroller

intoNSEmehzionaitspadéalTu patBHaCryhipthe oxistingBR doBBoll@dn degacy

S onifi : o LB
M 10} to 5D space.. _aBEmQ’%s_ maé/e?élggg\,{%\glg geél%@rfg dheyc is defined

3 1 . .
by HER5AfT B and Heriiion IO uRGHEES The Fha8 sRhdil by this arcis
twiceZzhepht speadliangle (ise MIGH. IBBICAmdéw). Shicalids lafiheisdefleublowing

value of 0. is in front of the Ii_steni,ng positionﬁl

90
ranggld B8 180] She Ranting a1 g rangFophiagle PoAt nwasedp full gycle.

O 3 B s, e

rotation is made around the vector having the listening point as the origin and ending in

A3

center of the arc.
FIG. 5A-5D are diagrams illustrating use of the azimuth angle, elevation angle,
pan sprea& angle, and roll angle parameters to map the MIDI pan controller values into
3D space, in accordance with one embodiment of the present invention. As illustrated in
FIG. 5A, the azimuth angle parameter enables positioning of the vector 503 from an-
initial front position 506 to a new rotated position 508, the rotation occurring about a
horizontal plane 502. Further, as illustrated in FIG. 5B, the elevation angle parameter is

used to move the vector 503 from position 508 in the horizontal plane 502 to a new

- rotated position 514 in a direction orthogonal to plane 502. In each case the origin of the

vector 503 is the listening point 504.
As discussed above, panning is made along an arc with the center 530 defined by

the azimuth_angle and elevation_angle controllers. The panning arc 520 subtends an

angle that is twice the pan spread angle 522.

3D MIDI CONTROLLERS

- This section describes each 3D MIDI controller in terms of its MIDI byte format, default -

values, and al_lowable fanges and step values.
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Regi stered Paranmeter Nunber LSB Data Value 1 would be
used to control Elevation Angle. 30 B<n> 62 01 [ 26
>] 06 <Data MsSB> <n> M DI Channel <
wéﬁ@?/@“@ﬁ Val ue LSB Contribution <Data MSB> E?Ig@as |0E]43531
Val ue MSB Contribution 35 <MSB/LSB> Dat a
Significance: Type M DI value RWValue ----
--------------- =----------- Mn <00/00> -180.00
degrees 40 Max <7F/ 7F> -179.98 degrees Step <00/01> -
0. 02 degrees Page 30 WO 2006/ 060607 PCT/ US2005/ 043531
Def aul t <40/ 00> 0. 00 degrees The elevation is given in
t heAZAMUEHI ANGLEP ABRAMERERCONTROPALERt position of
the source (see discussion above, figure 3). The
def Redibteed| PRt NBhBGISH Dfia SRURD WouldR uSed to control
hori zontal plane. An elevation of 90 degrees is above
Azimsh Angleeni ng position, -90 degrees is wunder it.
El evati on val ues are preferably coded in [-180, 180][
(as_oppaosed to [-90,. 90&)) in order to facilitate
fIyBEV'fS%B@[%@%b&T@tW& 6 <D#aMgB>f r ont - t 0- back and
back-t o-f#ont novieh€kameh' t require an azinmuth
change. ADsta LiSH>s Ahiaiuile Value a8 Garidbutiom t he M DI
byt es f orDsth @SB+ oAzigigh Value MSB Coatttbutieaner as t he
azimuth angle. 10 GAI N PARAMETER CONTROLLER Regi st er ed

Par anet %N@Bm%%bggn@ggca\o@gue 2 woul d be used to

control @Garn. 126 <Data LSB>] 06 <Data
VB> <n>_M DI nnel LSB> Gai n Val ue LSB

Cont ri bul¥B§n N@Yagu%ﬁg?l ®Vval ue MSB Contri bution
20 <MSB/TSB> Data™Si gnititcance

Min  <00/00> -180.00 degrees
Max <7F/7F> ~179.98 degrees
Step  <00/01> ~ 0.02 degrees
Default<40/00> 0.00 degrees

The azimuth is given in the horizontal plane. The default value of 0 is in front of
the listening position, 90 degrees is on the right, -90 degrees on the left, and -180 degrees

behind the listening position.

ELEVATION ANGLE PARAMETER CONTROLLER

Registered Parameter Number LSB Data Value 1 would be used to control
Elevation Angle.

 B<n> 62 01 [26 <Data LSB>] 06 <Data MSB>
<> MIDI Channel
<Data LSB> Elevation Value LSB Contribution
<Data MSB> Elevation Value MSB Coniribution

<MSB/LSB> Data Significance:

Type MIDIvalue RW Value

Min  <00/00> -180.00 deprees
Max <TF/7F> ~179.98 degrees
Step <00/01> ~ 0.02 degrees
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Type M DI value RWVvalue ---- ---------
----------------- Mn <00/01> - 163.82 dB 25 Max
Y/ .00 dB Step <00/01> 0.01 dB (1 nB)
witlog? 7025 506 P um Except <00/ 00> - oo dB 3SR "33t
gain paraneter control offers the MDI content author
a way to control gain wusing nB, as an alternative to
the standard M D CC#7/1 1, which offers gain through
a mapping curve. This paraneter proves to be

conveni ent for conputational engines that are biased
towar d Vfads400Peal woPOBdagieess. Note it is
preferred that Maxi mum be exactly 0 dB. 35 Page 31 WO

200B0A46/afdn REH4dSARE: €A plane DoSEiEHEh&AfpaEent position of the
PARAVETER CONTROLLER Regi stered Par anﬁ)g{ Nu er@SB
soumgt(sec\igcyssion ahove.digiee 3k de defanls yelpp pl 0 plasesihe soyadiinghe

o2 A AR E T phEe S T R . Milres i
undeP! Eletitioh 98luesiidipleiably dddsd W%@@S@[Qaé@bpﬂ@edv?ﬁ-%, 90]) in

Contribution 10 <MSB/LSB> Data_ Significance: pe
ord toifacilithig dlyFw type trajectories, such as_front-fo-back and back-to-front

mow_} 5_ %%%E?gl%%c?u%% a% aozg)mutyac arfg@.:ﬂs?ﬂn‘]s' 'ngicc ﬁtlo%gs lfa%%]gé the MIDI

bytes for elevation angle in the same manner as the azimuth angle.

GAIN PARAMETER CONTROLLER .

Registered Parameter Number LSB Data Value 2 would be used to control Gain.

B<n> 62 02 [26 <Data LSB>] 06 <Data MSB>
<p> MIDI Channel
<Data LSB> Gain Value LSB Contribution
<Data MSB> Gain Value MSB Contribution

<MSB/LSB> Data Significance:

Type MIDIvalue RW Value

Min <00/01> -163.82 dB

Max <7F/7F> 0.00 dB

Step  <00/01> 0.01 dB (1 mB)
Default<7F/7F> 0.00 dB
Except <00/00> - «odB

The gain parameter control offers the MIDI content author a way to control gain
using mB, as an alternative to the standard MIDI CC#7/11, which offers gain through a
mapping curve. This parameter proves to be convenient for computational engines that
are biased toward values in real world units.

Note it is preferred that Maximum be exactly 0 dB.
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Def aul t <00/ 10> 0. 001 2D This paraneter controls the
ratio of the current distance that an object is away
WO 008460671 | stener to the maxi num di stance (seechankoos/043531
controller description) that an.object may be away
fromthe listener. Note this paraneter can al so be
interpreted as a distance of up to one kiloneter, 25
expressed in steps of 6.1 centineters, if all other
di stance based attenuati on paraneters are kept at

ErgsLme:igﬁlu\%t Eﬁﬁawgﬁ%ec%cﬂtl Oi’] fsg(ra nor e

detllsonthlsco IIer | MUM DI
. PA GTIIR%%P§¥ dge &ﬂoali%g%vseshmﬁrol
g;% %ﬁ VaI ue 4 vvoul d be used to control Maxi mum

Di stance. B<n> 62 04 [26 <Data LSB>] 06 <Data MsB> 35
<n> M DI Channel <Data LSB> Maxi mum Di st ance Val ue LSB

Codenblazlosrps@mmd\@atmﬂi stance Val ue MSB

Cont ri butd.gn <MSB Si gni ficance: Page 32 WO
20061 06081 ACHLS 3PS VR yable

Val s e e LT e s 00/ 00>
0. 00 di sFRRBMEATt ngmwsﬁa@&&wwo%o% 8t ance

units Step <00/01> - 0.06 distance units

Def aul t <7VISEESBodntoBigrificeeaste units This paraneter
controls the maxi mum di stance that an object maybe
away fr oMypel OMINE vhiust eR& Vafwee Technical Note 2 at
the end of. this.docunent._for_more details on this -~r
control | §fi, angdpMp-the djghance nodel in general.

Max <TF/7TF> 1.00
Step <00/01> ~0.000061
Default<00/10> 0.001

This parameter controls the ratio of the current distance that an object is away
from the listener to the maximum distance (see next controller description) that an.object
may be away from the listener.

Note this parameter can also be interpreted as a distance of up to one kilometer,
expressed in steps of 6.1 centimeters, if all other distance based attenuation parameters
are kept at their default (reset-all-controller) value.

See Technical Note 2 later in the Specification for more details on this controller.,

MAXIMUM DISTANCE PARAMETER CONTROLLER

- Registered Parameter Number LSB Data Value 4 would be used to control

Maximum Distance.

B<o> 62 04 [26 <Data LSB>] 06 <Data MSB>
<> MIDI Channel
<Data LSB> Maximum Distance Value LSB Contribution
<Data MSB> Maxirum Distance Value MSB Contribution

<MSB/LSB> Data Significance:
Page 32
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GAI N AT MAXI MUM DI STANCE PARAMETER CONTROLLER
Regi stered Paraneter Nunber LSB Data Val ue 5 woul d be

woshek/dehsggont rol Gain at 15 Maxi mum Di st ance. P@’fﬁ‘lﬁmﬁgmssn

05 [ 26 <Data LSB>] 06 <Data MsB> <n> M DI Channe
<Data LSB> Gain at Max Di stance Value LSB Contri bution
20 <Data MSB> Gain at Max Di stance Val ue NMSB
Contribution <MSB/LSB> Data Significance: Type M DI
value RWValue 25 ---- ---cmmmmme i ma o e
Mn <00/00> - 163.83 dB Max <7F/ 7F> 0.00 dB Step
<00/ 01> 0.01 dB Default<51/Oe> - 60.00 dB 30 This
par amet eFymsonMiBl valuhe B% Yalde t he maxi mum di st ance

t hat an ebj ect-—-fry- be -awey--from the |istener. See
Techni caMimot €0(Z0@t t he @00 distantdiusitsdocunent for nore

details pMar taym7EONt r 0l(06I00 dafichceinithie di st ance nodel

ie)r:agflr}e;?; '\?g%ﬁ:’al : Diafestiistketundh g/gxi mum be
pCT/ UsoREi ey e R E SRR ~Ar © ParavETER

CONTROLLER Regi stered Paraneter Nunber LSB Data Val u
6 whkis gagEelss ew@q&s@emxgpmﬁ&we#@éaw@@a%@f pedyay from

. B<n> t . .
o BRS8NSO L P 0 Gl P L B
copGollér hidibn the distdsrt mdfBBn gedralc ence Di stance Ratio LSB

Contri bution

GAIN AT MAXIMUM DISTANCE PARAMETER CONTROLLER
‘Registered Parameter Number LSB Data Value 5 would be used to control Gain at

Maximum Distance.

B<n> 62 05 [26 <Data LSB>] 06 <Data MSB>
: <n> MIBI Channel
<Data LSB> Gain at Max Distance Value LSB Contribution
<Data MSB> Gain at Max Distance Value MSB Contribution

<MSB/LSB> Data Significance:

Type MIDIvalue RW Value

Min <00/00> - 163.83 dB
Max <VF/7F> 0.00 dB
Step  <00/01> 0.01 dB
Default<S1/0E> -60.00dB

This parameter controls the gain at the maximum distance that an object may be

away from the listener. See Technical Note 2 at the end of this document for more details

on this coniroller, and on the distance model in general.

Note it is preferred that Maximum be exactly 0 db.
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10 <MSBI LSB> Data Si gni ficance: Type M D value RW
Value ---- =----mon o memieiiii e 15 M n <00/ 00>

Def auI t <00/ 10> 0. 001 20 Thi s paraneter controls the
rati o of the distance bel ow which no distance-based
attenuation is applied to the maxi num possi bl e

di stance that an object maybe away from the |istener
(as set by the maxi num di stance controller).. See

RPN PSRt S RSB B ©

PARAMETER CONTROLLER Regi st ered Parameter Nunber LSB
Data Value 7 would be used to control Pan Spread
ANt @ist@0d BanmeB2 NOihbe2BSB Mdta ValsB ) waifid bDasea tivBBrol
<n> M DI Channel <Data LSB> Pan Spread Val ue LSB

* Referspee PistapsoRatiocpat a MSB> Pan Spread Val ue MVSB

Cont ribution 35 <MSB/LSB> Data Significance: Type

P gensodifs BGRB8 DHESR  0as531 M n <007 00>
-180 00 “®e&gr ees appel 179 98 de rees Step
<00/ 01> <DatpL.¥B> ( Sgifesence Distgen R?M»L%lg ytiomegr ees
5 The paapViedt Refirendedisahée Rafeo bHig IC@n@ibunhe are
al ong which the pan M DI controller is nmapped to 3D
space. S@eSBRSRS IUah ShiRlifcabe@t the end of this
docunent for

Type MIDIvalue RW Value

Min <00/00> ~-0.000061

Max <T7F/7F> 1.0
Step <00/01> ~ 0.000061
Default<00/10> 0.001

This parameter controls the ratio of the distance below which no distance-based

attenuation is applied to the maximum possible distance that an object may be away from -

the listener (as set by the maximum_distance controlier)..

See Technical Note 2 later in this Specification for more details on this controller.

PAN SPREAD ANGLE PARAMETER CONTROLLER

Registered Parameter Number LSB Data Value 7 would be used to control Pan

- Spread Angle.

B<n> 62 07 [26 <Data LSB>] 06 <Data MSB>
<p> MIDI Channel
<Data LSB> Pan Spread Value LSB Contribution
<Data MSB> Pan Spread Value MSB Coniribution

<MSB/LSB> Data Significance:

Type MIDIvalue RW Vajue

e
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nore details on this controller. ROLL ANGLE PARAMETER
CONTROLLER 10 Regi stered Paraneter Nunber LSB Dat a

qubmﬁaﬁgwoul d be used to control Roll Angle. pBriR260/043531
8 [26 <Data LSB>] 06 <Data MsB> 15 <n> M DI %Eannel

<Data LSB> Rol |l Value LSB Contribution <Data MsSB>
Rol |l Val ue MSB Contri bution <MSB/LSB> Data

Si gni fircance: 20 Type M DI value RWalue ----
------------------------- M n <00/ 00> -180.00

degr ees J\/ax<6 7F> 17 Giﬁgrees 25 Step <00/ 01> -
degrees The roll

0.02 de%’é‘e Bul t <4

angl e | Mhe TE(APT on andP-e8 d828%%e arc al ong which the
pan M DiStepont¥08/0ler i s %@é@’elﬂ&) 3D space. See

Techni c Defiidt<dAT5% t he38.080degretshi s docunent for nore

detfelpan spiadihgldishalfahd f@ld &fthe drealvnigaMiciNdeean Mimd
technical notes section will elaborate on proper usage

commlles mamzedtm 8DapacesSem feabbivel Mptedrat thpeanid ol dhia desunerg for
e. 060607 PCTI US2005/ 043531 Mappi ng the
mor %?ﬂ M%)%F$8ﬁ?er (#10) to 3D space: The two
controllers pan spread angle and roll _angle are
introduced in this specification to map the existing

paRGLhANGLE PARAMETERCONERQLLEINIi ng i s made
along an arc defined by the follow ng properties:

Registered Parameter Number LSB Data Value 8 would be used to control Roll
Angle,

B<n> 62 08 [26 <Data LSB>] 06 <Data MSB>
<p> MIDI Channel
<Data LSB> Roll Value LSB Contribution
<Pata MSB> Roll Value MSB Contribution

<MSB/LSB> Data Significance:

Type MIDIvalue RW Value
Min  <00/00> -180.00 degrees
Max <7F/TF> ~179.98 degrees
Step  <00/01> ~ 0.02 degrees
Default<40/00> 0.00 degrees

The roll angle is the rotation angle of the arc along which the pan MIDI controller
is mapped to 3D space. See Technical Note 1 at the end of this document for more details

on this controller.
Technical Notes:

The technical notes section will elaborate on proper usage of some of the 3D

Sound Controllers defined above._ :
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5 the center of the arc is defined by the

azimuth_angl e and el evation angle controllers (see
wo!#eosbeoand FI G 5D below) the angle subtendegcigmsgdysmg,su
are is twice the pan_spread_angle (see FIGS.

and FIGS. 5C and 5D.). Since this latter is W|th|n

[-180, 180[, the panning are can range froma single
point in space to a full circle. 10 The arc can be
rotated through the roll _angle controller. The

| <Plaworng e MBI Rt cntrallen i & B B of Tt ho-ar ¢
(segy %cho ﬂblﬁ’eﬁé@éﬂ ﬁéegavan 1Ro%i gl taﬂ@eﬁ&”iﬁh‘ﬂ&m@&%ﬁﬁs

seen fromt ng 'po | 6oking at an azi nuth

speel‘Fﬁcaiomtrﬁapalmé:ﬂatmngItonhdke (#)H}) tnBDepace. Pérmingis made along
value is then used to conpute a position for the 15
an &y daines) by ibe oHeWHIEPBPEIHES| npl e | i near i nter pol ati on

on the a@@ée%te‘i%\f%{ee c elfﬁ] ﬁ?ﬁ-lg a;ﬂ:?uthda%fPegAﬂdeY aH&P angle

of 30 an respective pan Spr angle a

contr@llbrs #deg IFEG. 3@%.&dFB@J 5IDHbBloﬁ£)Id el evation are at their
default values (O degrees), will simulate in 3D, the

normal  Nhomgkpebtered bxitkis pisAs Brice e ppazspteaﬁﬂrtsllq (&fe FIGS.

sGNNI b IO 5 BEARE D D 20 AR ARV o
ranSPREN A sidghyiRnkt in 2Pace RS BTHI ¥irdlsed in the lndustry Her e
are a few exanpl es showi ng sone conbi nati ons of pan,

spread affy arwtan beanipieskthraugh ghatoll prmglecoafigier. Thgptation is

maipybif P dninedfoR STk iE b e RIS ol of o o
(see( 1%%1— Fﬁ&ﬂelcﬁmsh&wﬂﬁigﬂgﬁ AnnimDard hs R0 HRRL ARdistnieoint,

0, rolT_angle = : panning in the horizontal
loobhan’eanmmmtbomzlmudl_@ﬁgb degrees fromrlght ( pan=0)

r ol V&ﬁ@ggggﬁ%té& ﬂ’le)&)fﬁl %{q H%e%% rcomgﬁél €4 posi ion for the

soufid hlodh Bénet bhesi tp?éﬁtﬁh%&mt&b&ahbﬁ@nﬂﬁ ah?l% doeaed bpan»@a ,The
goi ng cl ockw se the front (pan= 64) and ending in

defmﬂtevah@a of 3pamtQ mppectivalydosde v 20684 gwglomd roll_angle, when

s 0 e ot st ot PP R O RRE "l e 3p e
norSRETA] td&ofpetaien BP ﬂﬁpaﬂ%ﬁhﬁ’(ﬁl& ilte pARIIRRHS hlp?l’@i &tween two

el evation-angle, distance) |n order to II‘E enent such

posttione fzimuh - Wrand 4 thas neirekpend teshe eicpmmengded frpal wgakes layout

con];monly used in the industry.

Here are a few examples showing some combinations of pan spread and roll
angles:

a) pan_spread_angle = 30, roll_angle = 0 : default situation, panning in the
horizontal plane along an arc of 60 degrees, from left (pan=0) to right (pan=127).

b) pan_spread_angle = 30, roll_angle = -180 : panning in the horizontal plane
along an arc of 60 degrees, from right (pan=0) to left {pan=127).

c) pan_spread_angle = -180, roll_angle = -180 : panning in the horizontal
plane all around the listener, starting in the rear (pan=0), going clockwise to the front
(pan= 64) and ending in the rear (pan=127). | '

Page 36



7

10

- 15

20

25

the cases where the pan controller is used along wth
a non-zero pan_spread _angle: 5 1. each individual note
wo20faibég7oned in 3D along the are, as specifi ¢grRié2608R43531
conbi nation of the 3D MDI controllers and its pan
controller value. 2. the MDI content is rendered as a
2-channel audi o signal, each channel of which is
virtualized at the extremties of the panning arc. The
first strategy above is a preferred enbodi nent. The

f|r strate I, do.a 0 be ob el
cahtin @M%gﬁ“m% 100 81t YouraY VDT o P B Sficfeha
so%igl% grsép ea%ﬁgﬁ éf‘ﬁig% 1r111§ giig{r?g%g (Erglﬁlugl?_r "ag \g’(gé\}%ﬁén %Flfehtﬁstance)
spali aidez® itiplensmt peth o fatittes oneem, conbitdbethe fatlokiingttrategies for

solution would create.a wap-arqound effect. The scqpe

thegpasesyehare hepen spntrallen isused alopgiibp BmrZore P, SRIRML A0ELE:
tend,

P LTt HOTPURSE Sl by e

combBiabtictesf thé BDINTED] doRitbliérs gﬁtﬁits parédntdllagvahie, | east the
following nethods: 3. the MDl content is rendered as

an % chafheeMIRY q@rﬁe@iiagwaderemaa chrermel atie piged ogfeh phasmel of
Iy Sy Vi aI| ed.al o anning are. This is an
W V@t Xm%?do%ﬁbef gutiej. ?gﬁ I\ egy, where the
| NCTRAHR bifat3abOVERAT prefereh @mbBHisndnb THvIHRL seaREPRill iSa
20 rendered as will increase the spatial fidelity of

betfar jrdi atdehviemgragcontinenyis pgming plong gh ase, Wlmh ismet the case in the

e A S R B s, S o

spafliZ alt SHRANR the RAS viileWhefift §d16tidd @bul@‘%?éaﬁm wta'ﬁ-around
rendered as a left (L), a center (C) and a right (R

effedhannel . Each not e V\,hose Pan isin the [0, 64)
contr.i b t.i ons

| b
" Rop Bt tnG i R 56 By PR el P SR, o8
lunlﬁaﬁoﬁ/ % b@er AethBEsE &%feme}é*ﬁb and Fdbrifghe Ro®b 8neehs idsladed

then positioned in 3D at the extremties of the arc,
in thﬁdlnlhsgl@lﬁhdndl@g at leagidhe followan mathods mi ddI e of the

Ao si BB ZhnR0s Fiaeled o5 5P S5 R SR i SRR YRk o2,

—

' cacBRRiheD@NREkh f vinbiiERd bRonkiid plidhinkes. atheNE ah BerRRMHoASS the

are. Like strategy 3, thi's strategy al so increases

secomast@m; wherkithieincregsedn éhe mivebes of obannelsshe WIPI m@t ishe

7. D 2006/ 06 / U 5/ 043531 spa
renfitlps Vi eRpepe w@eﬂﬁ@% Shie St resblifl Siggetcr for e
listhRk ﬂﬁloh'ﬁfz@ thOs ARl ¥BuhdBim AAdE likieRab spARNAR karhisle BEthis
spatialized along the arc,.
technique would be a 3-channel version where the MIDI content is rendered as a left (L),
a center (C) and a right (R) channel. Each note whose Pan is in the [0, 64) interval would
be reproduced by contributions of the L and C channels, and by the C and R channels for

Pan values between (64, 127]. The L and R channels are then positioned in 3D at the

. extremities of the arc, and the C channel is positioned in the middle of the arc.

4. the MIDI content is rendered as a 2-channel audio signal, and is upmixed

~ to 3 or more channels, each channel of which is virtualized along the panning arc. Like

strategy 3, this strategy also increases the spatial fidelity over the second one, but here the
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Di st ance- based attenuation: (See FIGS. 6A-6B) 5 This
section describes an attenuati on nodel based on the
wd Rbaesidet ween the origin of the spherical P&T/{%SZ{)OS/OBSS,{
coordi nate system (the listening position), and the
point in space associated with the M DI channel. As
shown in the figure bel ow representing the
attenuation according to the distance, this nodel
relies on the followng 3 paraneters: 10 1. nmax
di st ance: . the _di stance _at which, ng addi.ti onal di stance
spobaedpiin Il B RBeRAcH O Hr RBAOBR Ao SS i (hoves e
o e nce: the distance
ad%&%?%ﬁ%%ﬁo %?Staa%%arbég@g eZl%rt@'enuati on is applied,
and bel ow whi ch no di stance based attenuation is
applied 3. max attenuation: the maximum di stance based
at t Bistancechasedhpitenuntion: (See FIGS. 60c). 1t is applied
when the sound is at max-di stance. The attenuation
curve applied when the distance is between .
r ef Bhie BedioflidsécRibe€an Atdustion-Bodd dred dnghéldikianesbdieen the

this proposal by the nodel chosen by the 1A-SIG for
origin of theppirirebeqrediaele syriera (fhe Bstaning poeiHogh perkilie peint in space

Leve Lt defin anattenyation 20 .i
sl i B RDL hlshel S PR fTnS HeRa Rl iyl 66
atich@iRMAUREQ dHigth ARCHstalde ey BodR rélics toﬁﬂl@eﬁfoﬂoﬁ% 3 parameters:

(di stance - reference di stance) 25 where , the

roll. of fmmadlistance] the distana atrghitlape edditipral distange basedo

scz%l e.t heldi st,ances beyond the,reference di stance.
atteRyiftion, i ARlicH VHerLIe oBE TN IEMRT ™G M crosof t* &

Di rect Sodpg3le @fidndesitk pyiee beydndphane fisREcdasECatienuation

soundcard manufacturers in their inplenmentation of
is appliedCpehixtiow whitih recdiSengedasi ajtenvitian is pp@icdt t enuat i on

curye, a value of. 1.0 for.the roll off ,factor. (whi.c

s the JoMhalSubtiop:ie i plines B ofefliop fpl o e
souhd 3t RAGSlidOwEh @b b&Ndas kB0 1disethcdB When a sound,

Page 38 WD 2006/ 060607 PCT/ US2005/ 043531 whose

reference distance is 1 neter, is 1000 neters away.

Thi.g also results in.an ,attenuation,of 6 dB.for each

doubhe AR ER fur b usundh itk O ko gfee oo Rithee
and 3 A4BhtOR defREEln this pRshokalDyRBE AfvatRIhesdf byt the JA-SIG for the

proposed nodel, one woul'd sinmply need to use a roll

3D dhdiof Repderingyanvelivatyation guidelines Level 2 (I3DL2). It defines an attenuation

in dB given by the following formula:

reference_distance J

attenvation = 201o
E1o [re_]%rence__dz‘srance + ROF - (distance - reﬁzrence_distance)

where ROF, the roll off Factor, is a scaling factor that is used to scale the

distances beyond the reference distance. This model is also used in OpenAlL and

- Microsoft’s DirectSound3D, and is therefore implemented by PC soundcard

manufacturers in their implementation of the OpenAL or DirectSound APIs.
With this attenuation curve, a value of 1.0 for the roll off factor (which is the

default value in DirectSound) leads for instance to an attenuation of 60 dB when a sound,
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5 max_a([enual fon ROF = reference distance. 10 20 -
reference distance mar-distance -reference_di stance
Bsdddaj; the conputation of a roll off faCt(’i’C'rﬁJs%Hs)bctsssl
[ en max-di stance and reference-distance ar
not equal. Wen they are, there is no attenuation |n
the [0, 10 reference-di stance] range (= [0,
max- di stance]), and the attenuation junps to
max-attenuation in the ]Jreference-di stance, +00[ range

(= ]max distance, +co[), Based on this_distance
wheserrefetraies disiangsda il meies, NF HO0 glsrsavag; Ty alsg gesults in an

o AR ot R BER5 DPBEELE M ke s atomption

moid] iofventthepAdrhdian OF thelprbposed nﬁﬂel enslaoeld sﬁﬁply'ﬁbcﬁi to use aroll
paraneters are the follow ng: 15 1. maxi mum di st ance

off Bactaygiivendy: maxi mum di stance 3. distance ratio 4.
reference-di stance-ratio The first paraneter,
maxi mum di st ance S expreig,ngp in un| ts of d| st ance

b
gfta;mﬁ:ﬁ: ik gre;qge dr‘&%cgﬁgmm rum dl e tg‘w ;9& sy M2 re and

In order to prdﬂﬂﬁﬁﬂj@@%ﬂ?ﬁé@cmﬂé@%ﬁeon for the range
of distance in which distance based attenuation is

ap P8 Phat tHRRoBiphiafBs 8f koll HF £5BHiS Bnly Vab& PhesiRd diytance and
the distance-ratio paraneter as a ratio (between 0

refezgnge 1dlstaticetareelq1mqmaluWihdn henaes thep%usaweittenuatwh érdedfe

B NN

mglaﬁéﬁﬁﬁsn fithé PrefordRy] ditheh, SLRARGe O RnSa AR, RCHD! €
applies to reference-di stance-rati o,  whére the actual

r efRBased o thitiisthbegecstengatbhefhorsd, mméﬁ@ﬁ @rscteofdpun panaracters

to cqep FRDRTRIEE PSP SESI ot Mt Bend, APt
the fiRfan¥@it 46 bR kerddBRu PRIARHESYs are the following:

1. maximum_distance

1)

2. gain at maximum_distance

3. distance_ratio

4 reference distance_ratio

The first parameter, maximum_distance, is expressed in units of distance (can be
meters) and defines the point where an attenuation of gain_at_maximum_distance is
applied. In order to provide guaranteed precision for the range of distance in which
distance based attenuation is applied, the distance of the source is expressed by the
distance_ratio parameter as a ratio (between 0 and 1} of the maximum_distance
parameter. Therefore the actual distance value (as used in the preceding example
formulas) is defined by:

distance = distance_ratio * maximum _distance
The same principle applies to reference_distance_ratio, where the actual reference '

distance is defined by:

reference distance = reference distance ratio * maximum _distance
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The buzz of a fly would typically not be heard beyond
10 neters away nmaxi num di stance = 10, gain_at
wiBhdéhedi stance = -163.83) but woul d sound pepus2005/043531

significantly |louder a few centineters away from your

ear (reference_distanceratio = 5 0.01, which neans

that between 0 and 10 cm the fly sound is not
attenuated). Here, given the maxi num di stance, each

step to. express the distance of the fly with the

di -rat| t ' bout 0.6 mllinmet :
The HERGERE AP BE75S T BRparsig ear d a kil omet er

avay  ( merhebBAratiRNesuld tyf iy not be heard beyond 10 met:
gai n_at _maxi num di stance = - 88)n0an%l eé‘{)ulB O%e rrengoerr%%v&ay(

maxitfura isisncerel (yghiar atamayinfune fdistanme e= -d63 8 Hrtod woatd sound
0..001) . re the distance-ratio offers a s

. t f 6., .
sigRifntirdpldes a fow ceplpragters gWa% ogt yquy g EFfeiance. figiages o =
0.0 ,nv%igﬁfneaﬁ§ RN oS ci%,locﬂgﬁg's Iﬂi?not]a%ten%tedt). Here, given

0g, re I stance

iterature: attenuatlion = erence
the aaxfihahadierange, Sachetapub exprbithe distdncé of tha lfigheticthe dtance ratio

the sound to drop by 6 dB per doubling of 20 the
pargpgtenisehoutfh Billimetskhat is to expect for the

simul ati f - r ' n al pha

of / z, thrgﬂ]ea enu%%%%%ﬁigbéﬁ’%%@g%&d glﬁg)me%tagvg ?t he
(makisiAngisianydE ¢000, ighia_ith@aximae | digthng = B0pind cdaldts recorded

source (such as a river or the waves on the_ beach).
aboghenedaefeiavycEciergace, distaaca ratie 9L FHore the dismca ratiepHers a

of ol sed nodel wth: 25 If the need arises, it
Ste%%fnégeglt@r?\%%i oned that future extensions of 3D M DI

could support multiple distance based attenuation

nodel s, whose sel ection would be triggered by the

M DI content, but the default behavior would be the

oca TSl Bidld Rl et R R BB Bl fount ingpe

lite@QFRUt i Ng properties of the controllers result on
| ower | evel paraneters such as "gain". Page 40 WO
2006/ 060607 PCTI US2005/ 043531 The description al so

contai ns sone suggestrsca pipriatual ity results of
syn@ffﬁéﬂyﬂlZ@’rszokﬂm%e?—%ng—c‘mﬂ—ent in 3D based on control
data in the format def¥88here¥n. FIG 4 is a

flowchart illustrating steps involved in adding
extA dsfaol yaline ofi ! Fagdiha canses the sound to drop by 6 dB per doubling of

the distance, which is what is to expect for the simulation of a punctual sound source.
With an alpha of %, the attenuation is 3 dB per doubling of the distance, which fits the
model of a lineic sound source (such as a river or the waves on the beach).

One can deduct the value of alpha given the parameters of the proposed model
with: _

If the need arises, it can be envisioned that future extensions of 3D MIDI could
support multiple distance based atienuation models, whose selection would be triggered
by the MIDI content, but the défault behavior would be the one defined herein.

 The description accurately describes appropriate mathematical equations used for

computing properties of the controllers result on lower level paramétcrs such as “gain”.
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M DI signal in accordance with one enbodi ment of the
present invention. The nmethod 5 starts at step 400.
wii%bgrocbddy pan_value for the MDI message is exgigiSshsiassss

in step 402. This is used in conjunction wth an

appl i ed pan spread value in step 404 to determ ne the
spread of the stereo streans and an initial |ocation

of the source within that spread. If no pan spread

value is provided, the default value for the spread is

used., Next in sequence, rotation by the roll yalue ,
The, descriptipnalsogoninns semespggested gﬁ%}na@ua@@,re%#ra of Stthssizges

, reng%rggk%n{legt %Z%Iﬂgésgd ¥RkoG 1S ﬁiélrfonﬁét c@ﬁﬁ@@HégEin. the

ron o source 1n virtual space Is determ ned
(412)G. 4Nex Howthet illobteating sfepk tviobred éim déding extonsidpo 41dgacy
and the process ends at _step 416. The foregoi n%
MIBégignal in aesardgaescvith eae erabedimpntattapreesit £1vghtigny The method

xt.end | . .specifi i,on I.S.h s QN
stif P 2P0 Mok R oG 2L BRI Blestabe i Reltht o 02
Thi Rensed aP@nfinclibewith W8 AbpIE Paf sgiea@ vhlik @nstesl 40ptdetitine the
to user interface devices capable of converting froma

spressirofdhet stepastraamsiand ap dnjtigldoenjion efithspenres svithag they speead. 1fno

{ t end t h 3D MDI.. B .
panGrseil JofiF fpravdedins frret Hiee 7 i cebiailis et Nephinsrguence,
rotfPR Y BRI VaRR 06 | 1B8fion By Bl vatibe FamB D8 And@btation by the
expefience may be provided to wupm x conventi onal
azimothtvahie 40 okeurpAes ersultsthe positi ¢ bourtei Witugispgasde k

acrat e, BT o oo AT S AL LR Broromnds
5 jcal Instrunent Digital Interface (MD)is a

protocol and set of 25 conmands for storing and
t r aftherfaregomg daséniptivatdeseribeb saveralambedindaty ofcatestended MIDI

devices __interpret this ipformtjon and use it.t .
spe&ifatibempaltnreetongpd Forepbrcp PRVAiaF Bl epades i described,
MUl 1 GRARMEhSHFLRTR i Aso PRIRICE tGfBnd 161 BBOInEMIBS devices
and nusi ¢, the need for mnulti-channel production
capshle bEemverting fow ngonvittional esie musshansystematicless legany MIDI to
advgncengnt of t tandard fromsipple stere
an et S soatrare DM B B ok GO Rlete e gance
with @ tenlHo@intats @k&ibetina Mhiptifiey ahHbdtRA exPaiéhct InadBe provided to
2006/ 060607 PCT/ US2005/ 043531 he foll ow ng
upngn icdetenties:] evmengvdillegeeseringlibs capabilitiesiob playpadkiafilae 3D
exanpl e of a user interface for use in providing
meséi‘ﬂ?t%ﬁ?”&?é?l’n‘éﬂnp"%% dp]f‘%ﬁlfgjﬁgeﬂfdi o rendering devi ce,
or sound card. In accordance with one enbodi nent, the
3D M DI category lists all the

3D MIDI User Interface Console

The Musical Instrument Digital Interface (MIDI) is a protocol and set of
commands for storing and transmitting information about music. MIDI output devices
interpret this information and use it to synthesize music.

With the proliferation of multi-channel systems for home cinema, video games
and music, the need for multi-channel production systems is growing. With these modetn
advances, the advancement of the MIDI standard from simple stereo rendering to true 3D

sound rendering becomes the next logical step in MIDI evolution.
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channel s of the sound card's M DI synthesizers. For
exanple, in one enbodinent, there 5 wll be 32 strips,
W%@ p showi ng one channel . The first 16 j

mogg{ogng to the first of the sound card S§F/PB?§OOSN43531

synt hesi zer (Synth A), followed by 16 strips that wl|

bel ong to the second of the sound card's M DI

synt hesi zers (Synth B). This category is preferably

user interface for the enbodi mrent of the 3D M D

converter as d |cted in, FIG,1 ]104. 1 e examn

D
oot follehinimA g prdded 1 doibeAoenimiSs FEauRR ot o
usof Bdrb8 soPtek A prol LR G4 bt S A6 o Bfaib Rl devie,

or suuﬁ@ Cdstl. Iﬁ&b@brﬂaﬁé withesticrgnbodinedng the 3D MIDHriategbytliststatiethe
M DI signal. Thus, a user who iis not sufficie

tl,
chapaalef 8 soyrdaaseds MIBT amﬁsmsn o oy ngpe abodifhenithere

it RERE b il Sk obe ARG B it PERGpb ] Betbelfro e

first 6¥t1BE Em@-cadd’ élm{éb si*éaﬂ(s tﬁSA)S Etmmwsdrbyﬁlﬁnﬁﬁhatmﬁ
Strip Nanme | abel 02) I%/&Days the m di nt h and

belasigtaries seconthofithe sczmldpalﬂ 9MEDI bymittrsizersi (Smth ). This category is

o S R A BB sogtﬂé*mé@;ecwisag Pefe n

FIGEYopource to place at the strip position
successful selection will swap the 2 stri
Au x’ﬂla examnplef ﬁsenmrﬂacaalicsﬂs ahdes tatérdpheryibe 3 §ethb¢mlfﬁ@d by the

il d | |
renfiithe B e a bR JesTbar ks b £ aRgl Hep sienal
WIM E’zﬁ& h&r%e@&ﬁé fd)éhahge Shhidiptibe BONIDI Aesdl! TIAR, AheY Ko is

l'istener in two planes. Wien the usSer clicks on
not stfﬁcﬁﬁtlmhmpéhr FIBHY, toamldcrg@ad thei MtV eigual forplgbauqlrﬁem@e%cs

o35 s A B B S 5 e

Intes@tg.ce within the area. The followi ng controls are
provided on the interface to mani pul ate the
corresponding U 3D MDI paraneters. Preferred ranges
are shown, but are not intended to be limting.

1.1.1  Strip Name

e Asshown in FIG. 7A, the Strip Name label (702) Displays the midi synth and channel

number.

1.1.2 Strip Positioning
e Right-clicking on any part of the strip will pop a 2 level popup menu. See FIG. 7B.

The user can select a new source to place at the strip position.

e - A suceessful selection will swap the 2 strips.

1.1.3 _Auxiliary Effects 1-4

o This displays a set of four auxiliary effecis applied across all strips shown.
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Azimuth is the angle of the mdi source fromthe

center on the horizontal plane. 10 Ranging from-180
wboddAibos7t h O degrees in front. Distance is bA®us200s/043531

di spl acenment of the mdi source fromthe center on tﬁe

hori zontal plane. Ranging from 0% to 400% where 100%

is the distance of the speakers to the |istener.

El evation is the angle of the mdi source from

hori zontal plane. Ranging from-180 to 15 180 where

9@ ggﬁgees is on top of the listener and -90 degrees
LL the listener. Pan Spread designates the
width that the mdi source will sound on the

* humipesasbntrgl tashttithe sound pesion sreusidithie listenefeindwo phages. When
SHER o R B BRI oB s RN el SPTRp8 S 70,
@h@@v%ga@{og aRl RRIBicHs vith 2E6ntl firiBundpélitichiy, c€ when

pan spread is changi ng and di sappears after a

predet ermn tL 20 riod when there is no

* aéfl gicwg}aggg%g?d{e\ﬁﬂoweggtﬁ%tgeﬁg m di source at the
|listener position. 1.1.5 Mute/Solo The nute control
will nmute the selected M DI channel. The sol o control
will unmute the selected channel and nutes all the

The &dlovang eoniroisaye providedongdheintaface to menipulatsdbe covmspongling Ul

|l o cantr@l .wi Il unsolo,it. ,The |ast sal o that is

3D S et bR A Bpb i oo iR o g
WD 2006/ 060607 PCT/ US2005/ 043531 1.1.6 Level/ Vol une

o Tdmpgh (e augle phihe mydi spuergdrany thecsntes on Hhe horigoalipiane.

j . 0 channel . The | evel
W@eﬁ%ﬁ% a‘@géb it EacHl R BOar ng U 3D M DI
rameter ith 3D M par,anet er Wi | e the user.
+ fpGars Subedspiauiont pite Badoourras e i peSigs gh tegorizontal
ePRln?%iﬁg 158 099 WUb0YE WAERS 0BYPRINSBBGRLLH (P Peers to the
oordi nates, nost 3D sound renderers 1n current use
distgner e the position to be expressed in Cartesian
(i.e., x-y-z) coordinates. The follow ng section 10

o QRewitionds fhawglehd talnidi Bburbaframiiosizental ake) Rahgiag froid 1180 to
the user interface 3D M DI paraneters, and with the

1189 adpraylegrees icentop of therlistaner ansinQrdegtgenistbelopoibe tiptener.
in space expressed in Cartesian coordinates. In a
¢ Ppedpead desimdiaseint widéh that thi: milesounrsewillisotved dmthe horizontal

- plane if it spans the full range of the standard MIDI Pan parameter. Ranging from 0 to
600% with 100% as the default. This parameter will preferably appear as an arc on the

midi source when pan spread is changing and disappears after a predetermined time

period when there is no activity.

* Reset will center thie midi source at the listener position.

1.1.5 Mute/Solo

The mute control will mute the selected MIDI channel. The solo control will unmute the

“selected channel and mutes all the rest of the inputs that are not in solo mode. Muting a
~ solo control will unsolo it. The last solo that is unmuted will also unmute all other

_sources.
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i.e., the Audio Creation Console U, is described but
not intended to limt the invention. 15 | nput

S include d obal Paraneters, User Int
papaneters, 3D M DI paraneters, and | egacy M re¥aosiossst
paranmeters. |nput Paraneters A. d obal Paraneters: 20
d obal _PanSpreadFactor In % [100, 600], default = 100
Note: this systemw de value is preferably adj ust ed by
the user by a physical rotary knob exposed on a
breakout box. The m ni num val ue of 100% (i nst ead of

L1 Le o ded to prevent the user from

involuntarily turning off the note panning. 25

The ssainme worird] andividallyi scales é@tdrmpamwtmsaquydnpmﬁoah@ é@e@ed
t 80,180], default= 0 30 U
Ch@@%&n}évaaﬂﬁbﬁﬁ%ﬂfﬁy% 60607 PCT/ US2005/ 043531 in

% [0, 400], default —100 ul EI evation in degrees

b e qr@%?esﬂi%? B
souE'ng a&ﬁ%%ﬁéﬁjcal ﬂolgle& Fcﬁﬁates[ 803D 58Ha refiGiN ki odbent b I%Quue
the position to be expressed in Cartesian (i.e., Xx-y-z) coordinates. The following section
describes how the 3D MIDI parameters are combined with the user interface 3D MIDI
parameters, and with the legacy MIDI Pan controller, to compute a note position in space
expressed in Cartesian coordinates. In a specific embodiment, a particular user interface,

i.e., the Audio Creation Console UI, is described but not intended to limit the invention.

ngut parameters include Global Parameters, User Interface parameters, 3D MIDI

parameters, and legacy Midi parameters.

Iﬁpuf Parameters

A. Global parameters:

Global_PanSpreadFactor
In %, [100, 600], default = 100
Note: this system wide value is preferably adjusted by the user by a physical rotary
knob exposed on a breakout box. The minimum value of 100% (instead of 0%)

is intended to prevent the user from involuntarily turning off the note panning.

F. User Interface (Audio Creation Console Ul) parameters

Ul_Azimuth
in degrees, [-180, 180], default =0
- UI_Distance
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in degrees, [-180, 180[, default =0
3D _Maxi munDi st ance 3D Gai nAt MaxDi st ance
kst ance 20 3D _Di stanceRatio 3D Gain
W%%%ﬁneters 25 M D Pan Qutput val ues 309%@?@?%43531
bel ow t he paraneters needed for the 3D rendering of
the 3D channel. They are the following: Attenuation
and Di stance rel ated paraneters: i.

Fi nal I\/axi munDi st ance ii. Final Gai nAt MaxDi stance 35
i e e iv. Final-Di.stance v. Final
Gallﬁ A’ sﬁqq]o‘i‘?f ers (expressed in right-handed

Ul ddoatipnat e system 'i .e. user facing -z): 40 i.
Fi nialdexrePs §d 88,51 80 2Gb/-080607 PCTI US2005/ 043531 i .
Ul PanSpredHactor Final -Z These attenuation and di stance

out]gu)gl\gag@(qsde%ﬁt£mut ed in the followng way: 5

Fi nal

Xxi munj Di stance = 3D Maxi munDi st ance Fi nal

Gai nAt MaxDi st ance = 3D Gai nAt MaxDi stance 10 Fi nal

=Fi

Ref@@%;m Tr ot f D stance Fi nal -Di st aggg

nce * (U 10s0t ancel

Di st anwRati o

3D Azimuth

in degrees, [-180, 180], default =0

3D_Elevation

in degrees, [-180, 180[, defanlt=0
3D PanSpread
in degrees, [-180, 180[, default = 30

3D _PanRoll

in degrees, [-180, 180, default =0
3D_MaximumDistance
3D GainAtMaxDistance
3D_RefDistance
3D DistanceRatio

3D_Gain

D. Legacy MIDI parameters

MIDI Pan

Qutput values

We list below the parameters needed for the 3D rendering of the 3D channel. They are the -

following:

Attenuation and Distance related parameters:
i. Final MaximumDistance
ii. Final GainAtMaxDistaoce
iii. Final RefDistance
iv. Final Distance
v. Final Gain
. Position parameters (expressed in rlght—handed coordinate system, i.e. user
Tfacing —z):
i. Final X
'  Paged5
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Final _Gain = 3D Gain = |1J 15 The note position in
Cartesian coordinates is obtained by a series of
| applied on an original starting po '

wﬂ%éb@l-ﬂ?). The notation R(al pha, A correspo%gtrh{égo031043531

rotation of al pha degrees around the axis A 20 -

conpute the angle of the note on the horizontal plane:

note _angle = M DI _Pan * 3D PanSpread *

(Ul _PanSpreadFactor/100) * (d obal

PanSpreadFa.ctlgr/géLq,O if( note angle < -180) then

not e- angl e = i f( note_angle > 180) then

not e_angl élii- Bl Z5 - use this angle to conpute the

(x, y, z) position (Pl) along the panning arc: P, =
Thez¢ attrmatiogbme] dipoce @itpid vakugs are cappiried i therfolléwiog Wab{e

panning arc: P2 = R(3D PanRoll, -2) . Pl - apply the
el emghl MixintnBRtancBE3P Ehmhmmstaﬁé)e P2 - apply the
azmutﬁ P4 = R(3D Azi mit h, . P3 - apply the

n,base Creat| on Consol e
e‘P&SﬁW&F&aﬂw Pg’ﬁ) Waéﬁé Won, X) . P4 35
- apply_the channel azinmuth based on the Audi o

inploReibpantes p_RefDiiaseval ue: P6 = R(- Ul
A2|rruth X) . P5 The final position P6 is a nornalized

ve The po |on of t e note |(IPDiswrta
gla"i’lsp F&) na %&%{lﬁgnceﬂarza

Page 46 WO 2006/060607 PCT/USZOOS/ t hod and
Apparatus for Enabling a User to Anend an Audio File
Furkiinds GaigisodfPnesibs relate to a method and appar at us
for enabling a user to 5 anend an audio file, via a
user interface for controlling a driver for

Theteptishin il Carlegadbstir@inates is obtained by a series of rotations applied on
an original starting position (0, 0, -1). The notation R(alpha, A) corresponds fo a rotation
of alpha degrees around the axis A. -

- compute the angle of the note on the horizontal plane:

note_angle = MIDI_Pan * 3D_PanSpread * (UI_PanSpreadFactor/100) *
(Global_PanSpreadFactor/100)
if{ note_angle < -180) then note_angle =-180
if( note_angle > 180) then note_angle = 180
- use this angle to compute the (X, y, ) position (Py) along the panning arc:
=R(note_angle, Y). (0, 0, -1)

- - apply the roll on the panning arc:

P, =R({3D PanRoll,-7Z).P;
- apply the elevation:
P; =R(3D_Elevation, X) . P,

-~ apply the azimuth:

Ps=R(3D_Azimuth, Y).P;s

- apply the channel elevation based on the Audio Creation Console Ul elevation value:
Ps = R(-UI Elevation, X). Py

- apply the channel azimuth based on the Audio Creation Console Ul azimuth value:
Ps=R(-UL_Azimuth, X) . Ps

The final position Pg is a normalized vector. The position of the note is Pg multiplied by

the d;stance
FinalPosition = Final_Distance. Ps
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file. Particularly, but not exclusively, this

enbodi nent relates to a nethod and apparatus for
woaRldeh@7a user to anend a M DI file, via a U$@h/us2005/043531

interface for controlling a driver for applying

t hree-di nensi onal audio data to the MDI file. It may

apply to legacy (standard) MDI files as well as MD

files already including 3D paraneters. 10 Many

i ndi vi dual users download and listen to nusic, in the

fi.l e saungdscape. an avinng thejr own. changes. ,15 | .
syl 4B AT ALt & P SIS dP ROt P8 g Loer T At 2t fhe audio
file. Akl 52 bGP BRIy, (B enfbOBRt 16k B £hbth6d ahPipparatus

re-authoring an audio file. In that user interface, "an
for ¢nabling susea $samersth MEDEfileh vianatseuimtanface forsentralling a driver for

instruments i.n the.aydio fil Fqr each icon, . a.
soplsiihearimeriaiel Reli thiafote o mIge ARG apyly it (tandard)

mﬁ%@&&zﬁ@%ﬁ@@ ﬁegﬁlg%athggﬁ ihd %?y%}a%é(erg,( relative to

the us e se € particular trajectory
mawidy isdiveinhadefsrdomntoadGing dsten to omusief il the ferat efiME3L files, on
.The user. interface shows .the icons, gnd the, position of
theipopanP{-cigpweyes; Biersase berofiHie OET SoR Uﬁ%@é andge sppfitene
) ) . et GO - ’ e
unp%oé'?ﬂé g@%ﬂgs%f)%?t%k e i, BAfRio Gs&:fs WSoto bRELIMSES F)erscltngarhse

a new position and/or a trajectory
MiDirilescloninggrdyediienifs firasantpichysanediéng thaMBHAdilE brmdscape
changes, he has made on the user interface. In
and gayjing RgiF gWn cHaRgSEdi ng to this embodi ment, there is
preyi t s ' . an -
R e e ey
contebllings dfiver forerecauthoving ag audib dilada it brdrdntetfbe, awidoads
.conprising the steps @f: a) associati.ng_an icon .on
assigngl i RASBADSIRImSPY Bt m" PHTERenpn f_ﬁ%a%f_hp £-rHoRERRhdC 2.

[ ; :
partRfihposion (VBN H) B 16 RUEleA shlof picllof g%y
(relatieotn theasdn) innppe sdlentyd. THO paeicilal trgjctioey miay beisdleqrat fiom a
sclocion o6 EEIOP SR JHEREE M HEE SIPWPENDIS0R BEdbDPosion of cach foon

rlaficl HPRHCP R g g Mooy Seflop O e o ol o
is abkaio Relpersi fidvoposikidn dridng atthrgecvory foredn ipesaiid, once Kiehaidoueso, he

to said user, of the associated
can see the changes he has made on the user interface.

In particular, according to this embodiment, there is provided a method for enabling a

user to amend an audio file, via a user interface for controlling a driver for re-authoring
the audio file, the method comprising the steps of:

a) associating an icon on said user interface with one or more instruments or sets
of instruments in said audio file;

b) providing a selection of possible trajectories for each said icon, each trajectory
defining the virtual path, relative to said user, of the associated instrument or set of
instruments; '
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i nstrunment or set of instrunents; d) the user

selecting an icon; 5 e) the user assigning a position
woidcop7t raj ectory fromthe selection, to thecrpszoosoasssi

sel ected icon; and g) indicating, on sai d di spl ay, the

position of the selected icon and whether a

trajectory has been assigned to the selected icon. 10

As illustrated in FIG 8, the logic noves froma start

step to step 101 where the wuser selects the

partlcul M ich.is.to.be.r hor d.b

PPt Heheias orcoall W i i SR PR Y cp e
icoh,%ably Pbsitidd defMihgUiRe dARADRMSItMnDleldtivieQo ¥4id ised) Q)fih@as@ocmted

onIy Once the user has opened the MDI file, at step
insth@aentloe setai instrmeinta el y see a 15 sel ection of icons

rep eﬁgntln the instruments wthin that file. Each
ico Yot SHPAUGRR 1SPN; 5 gl e i nstrument (e.g. a

e T T

i nst'runent
selactedriemerhd a set of instrunents (e. g the strings

sec an Qrchestr The n i cons I
;éﬁ’éélsﬂulgh@l ispl a}Sftﬁ? Aottt g SQA}FﬁTQCHCW‘,l and v\%et{qer a
fmjédfgrﬁ,hagg :}QSIgﬁEbdttB Gos%[éc Sybay file selected. 20 The
I cons are

on t e user interface in such a
way as to show the position of each icon with respect

to the user. The EOSItIOﬂ of a particular icon on the

di ot dlpstratedsinddEnB.athe IRgismpverdion astary s tpsteptliO) eviiege the
IISGI{M Q&ﬁ%ﬁﬁé P&&lcﬁlgﬁvﬂﬂfﬁ{el‘{gﬁ%}% 1sslot{) bk P Lﬁtﬂ H'iaz ﬂ{ega%fiﬁ(gétﬁég)?,?ﬂ)

I con Lon re

audforrendatihipGhetidaa. STHetile &f typieslly fand-hewhdud NNt Meht2Piudio
instrunments associated wth that icon will enanate,
03(A/henthe 25 MDI fileis played It will be noted that

R LB AR AR TR B Th e Iy B

|nterchangea e spec |ca

selebmitdﬁdsﬁt:m&elh’éﬁmng fRAinfashdoiORithin@he Tie. Ehtidvd may represent a
osi tion of the icon relative to the user on the user

singlhinghrppen (e grickeyheardipipno) armay repwen& ey thangme irstignent (e.g.
a ke&go%r& b[r.l% léaég %¥ I‘na? gﬁj%sfeh?zﬁsét Aig Hs %@ﬁ‘% SHind se%{'c?n of

e ICOﬂ

an okshebird)C (fhd ntxmbar dﬂ&@xﬁlvﬁﬁﬁﬁp@ﬁl@dn the humb&t@ms@&umeﬁts which will,
ar ound Pa&‘g 48 WD 2006/ 060607 PCTI US2005/ 043531 t he

in tgg.efeperyd ertha pestigelay filasglectedons/ i nst runents may be
POSHEL QNS Grd cﬁsﬁl&%dto e ué%'r HROTARGE Luch a way as to show the position

of each icon with respect to the user. The position of a particular icon on the display
represents the virtual position relative to the user of the instrument or instruments
associated with that icon i.e. the position relative to the user, from which the sound of the
particular instrament or instruments associated with that icon will emanate, when the
MIDI file is played.

It will be noted that “icon position” and “instrument position” will be used
interchangeably in the specification but it should be understood that “icon position” refers
to the position of the icon relative to the user on the user interface, whereas “instrument
position” refers to the virtual position of the instrument relative to the user. The position

of the icons/instruments may be restricted to a two dimensional horizontal plane around
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space around the user. At step 103, the user selects a
particular icon. The selected icon is one to which

widmosledEsTwant s to assign a new position and/ ObCT/US2005/043531
5 the

trajectory i.e. the user wants the sound of

instrument or instrunments associated with the sel ected
icon to enmanate froma new |ocation when the MD
file is played, or wants the sound of that instrunent
or instrunments to emanate froma non-stationary

| ocatj,on when the M.DI file is played. .At.ste 05, .
the - wUGRatyS, ghedConsiminents by B Bisingd pip® NEGs divphpignal
spabBXofifl ¥ usdfOVi Ng the sel ected icon to a different

position on the user interface display. 10 At step

107At didyel (035 the wassielpols apatticajae idoor yThaseldeteddednds paelto which

icon. The trajectory.is lected froma list of

the B85 Jyapisdo pTSIgIeROY PeitignAnd{or Srpectopy .o Fagussh Wap e sound of
|. »

e EUBEHE R RS AL AL SELGEA R AR SEH

locdtioajvieh dlid DI fileds plagdde of winte thewsotrtd of thheinsthunest or

. dinensional space around the user (3D _traje ié),ri S) .

instymnenkcle caapaty fost dpgn-fakionseelocation whavthe I& wipiqyr%@fr

poc S By AEAALEAIRN polHeERd it SR BaBy

movghg tHaeele6ioM iconts & fffeddht pbstiis 64 thenlser inteRceligpiges. | n
this way, the user can inmmedi ately see which icons

haAt stepelf7athe ugeragsipnsd) teaedenyde therglegieddepon akhe tipgactory is
i, e. whi i || ..nove when the MD -file i .
seleiel g0 il ol phas P PR oD thas Rl The pfissile ByBGH Aty
includec@djedtbrddsepitieh ¥ twa BinenkidahirioiRbhtal plBhe&baid/the Whdrl(2De
used interchangeably in the specification but it

- trajestiesrriddrajgriaios mabin thi dhree dignnsionalj weecorgund thepegr {39 o

tra'tcEe' th of the icon relative to the user on the user
15 ace, whereas "instrument trajectory” refers to

t heppek httapdct @ hils bn berred $6 A paRRhIaF Rloa] thY @sdr OntkMce shows -

user. At step 109, the user has the option to play
whighnetjeqtbiey her beerf dspignedtoghesighrwin asdditions thesprepsencg ©f Wietipen

. he .new changes .nmade f eps 3,..105 .and , .

tsolf g8 PRYSGERBHES oBEE, "ol . Mt o BRR ey gnion

iconk MBvaIscRh abisnciiRjcRRiried Bnd WhichBalte Wotlile. Miidhhell hé@nshen the
Thus, the user may assign new positions and

MIDIHHs sqlayeid asd whichswillgempingiati®paryt he i nstruments within

the, fiJ,.e, review ng the effect. each tine | i

b adion e e e Mo A in SRRt ey B iiiea
-inte&ﬂéﬁeée ' 1gm tHe%%érbiﬁ&ﬁMﬁ bhEe thRSEbIREraoRpmet “4&MBjectory”

2006/ 060607 /13S2005/ 043531

refers to the path of the icon relative to the user on the user interface, whereas “instrument

trajectory” refers to the virtual path of the instrument relative to the user.
At step 109, the user has the option to play back the MIDI file to preview the
soundscape with the new changes made at steps 103, 105 and 107.
| . Next, the logic moves to a decision block 111 where the user has the option to

work with further icons. Thus, the user may assign new positions and trajectories to

~ several or all the instruments within the file, previewing the effect each time by playing

back the MIDI file. Once the user is satisfied that sufficient icons have been assigned a
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new position or trajectory, and the user is happy wth
the effect of those new positions/trajectories, the
woPso&odiges to step 113. At step 113, the user, dﬁ?ﬁ%ﬁ&ﬁusssl
option to save the file incorporating the changes

has made. Then the | ogic proceeds to a stop block. 5
Figure 9 shows an exenplary user interface display 201
for MDI file "OCcean Serenade" as it m ght appear

when the M DI file is opened (step 101 in Figure 11).

%:fsfu'&ﬁ oL' &L’tecthﬁ/é %?tg{hg %F&fis o%ﬁ:éft@ﬁ{ tHg %ﬁgétfoﬁﬁosg in *er ay

sen

pokifiBsSAedteridsOthe 3688 hivvas toistdpUiaB. pl an VI ew of the user
and shows a circular horizontal plane 205 surrounding

t he Afstep 138,7theusarhas Sewption teseve theifile inconmgatingshe degges he
th | though it will,
redfid (PR BT loU AR R HRUHEE, Lorber of fcons  rmy
be SN0 JRAvs i skeMipldry HRP aiteHRR dléfa?ay%ﬁ%ﬂﬂ[@i i “@cean

file). The angular position of each’icon represents
Setehadel @s iittnhight dppean witknghe MIBI §itmindpefedi(siap 10h st Figneritl). On

| | the M DI
AR St PR ard e miﬂyoimggewﬁasweﬁm%wn@qi The user
reﬁi'és%ﬁ@ﬁ&?zdzr@ e PRRViAP 62 the BRR ? weu&ﬁ g&&tal plane

I nstrunent or I nstrunents atirve to

205) sﬂmmndmglthajmenﬂfﬂ atvlxecentdre Shidl 1c<f»ns| 209 so p0yad shcﬁ)m
user, i nterface display, 2

Sﬁ(gggﬁg tkl%ea s t“%ﬂm%‘\?émé@}s‘i?ﬁ% hag agy @%W oéa\cons
maﬁr BE shdid tv?ﬂl e o the g%c of M[E% gllé;]h The %ﬁﬁﬂ&f}%\éﬁmﬂ of

he 1 con nu
eachu&nhebnekqnts:lhe pkhﬁmﬁom'ﬁhhch 2 sbhmd of thad insrurAdnt o8 eBments

W_Hﬁhe i cons thenselves, The faourth_colum 219 shows the

?n(%l? Mibldileisghayed o nl heapdiakpasitionaf gaghison (ife. fhe
et e

assi gne
@dahwphymsmmmanmhanmﬂgnﬂnmﬁbeNﬁDPﬁnﬁBbE@eds assigned to

eac |con | identifjcation of the_icon for
ﬂ&%ﬂf\%glg @é%‘ﬁ &S%N&#‘?Pezi@ lahgllis ppdnstruments pane
21WISIbI|Ity check boxes. If the checkbox next to a
particular icon is checked, an eye inmage appears in

t heFishedikihex arehewaya thadserhass parecti 1t Mdeifistreolnn 213
le in the user representat.i.on. 203.

I I b
Shoggs zl?qug 4 SJ@?{k dére seqoafl cojugm? Ipashipyrs gher vsiptlity ﬁhqcklboxﬁgeﬂ"he
thirfi %&ﬁﬁﬁ%@%ﬁb@? tl%qg’or}w%n?%e!hfe sUFRE Worin coleh 8 ?g&mef

I nstrunent s e and conseq uen Yy, many

mstnﬁmm(s) that dfaeh icdarrepregmesaidtied fifh c&ﬂm&ﬂ&l shb&'s wdrtherRY
be interested in some of those icons and can

traj g:éqrg Sppbeenppygnsgdo that instrument.
The first column 213 simply shows the icon number. A number is assigned to

each icon to simplify identification of the icon for the user.

The second column 215 shows the visibility check boxes. If the checkbox next to
a particular icon is checked, an eye image appears in the checkbox. The eye indicates
that the icon is clearly visible in the user representation 203, If the eye is unchecked, that
icon becomes faint in the user representation 203. This is useful if there are many
instruments in the MIDI file and, consequently, many icons in the user representation

203. The user may only be interested in some of those icons and can de-select the eye
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the remaining icons to produce a less cluttered view
woobddospger interface. In Figure 9, we see t Rt jsSRBRH43s31
209a to 209f are clearly visible (the eye checkbox 1Is

sel ected) and icon 209g is faint (the eye checkbox is
de-selected). The third columm 217 sinply shows the

i cons thensel ves as they appear in the 5 user

representation. The fourth colum 219 shows the

I pstrument (s). that each i,con represents. ee tha
el B SRR RrEp b8 3ionS W Rrod iR RS P g BE Sesuiptatface. In
Fi , 9298 fhaficbhe DOdh BQ0DF ard ERGly VRIMEERER cBedk®YR iselected)

ass, 209d represents an orchestra strings section,
aniooe209%ds Edeir(the eye cheakbbk istdeseROH).r epresents a drum
and..20 repres S a ccor,di.on. 10 The fifth col um

o TEHBh GRS Pans Hiyicats digutives a8 oK agpegbim the

feshi@ftibn, | N Figure 12, we see that all the icons
09a to 209g are "stationary" i.e. no trajectories

havEhedfiperth esleirgrit®. shoivh ¢he ifisamené(s) that dable iconeepresents, We see
i nt e£ ace include a topol bar 223 i ncl udi n ave

en,
thaidgon.200a reprgsepiSAR goqust Riang, 20Ynrepregerss g Lreagh hem, 209¢

oS £ e P G RRE ofhsb SEUARG (foot] 20frsents

pandiee) 289Mepllesdrits # duDp emd D0fgtroprksentsanseverdiode opened
MDL file (Save button)_ or to save the opened M D

£il 'Bl wnn 221 shewnitybether ajtaiectory has hera agsigngd to that icon.
R AT S U, QS50 2037 BRSO

havpbegr=esisnathen the M DI file is being played back. 20
The Progress Bar also includes play, stop, forward and

r eviPther 15etEcs 98, therper entebie imledeacioalipedd induringQrenpSepe,
sof Nl Pt RS ABSE 40l S Bl b Pl

Indieartbti287. an@aC¥oluhre Tudieator 32happy with the MDI file, he
may _use the "Save" o tion in_the tool

s As"
- barToplar 283 allgyes 2 pier (i openia MEDT itk dBpemButopi o srvedhngrencd
MIDEQE {%ﬁ g oxpsdr (? sa\?esdfmé gﬁem?@m oAV End ﬁﬁ%ﬁgvoepAs B&?on).
new traj ectori es/ positl S aSS|gned to various 1cons
TheaWiewdsstmedentscshtiohtolh tbdlBar 29 PHpeid 4. closee thefiastRumeantieiane 211.

the M D file is_next played back, the _various
chdhgEsogressBan2¢a shewnpiegigss when the B fdoishsingniayed baek.

PR A L

The Global Stereo Spread Indicator 227 controls the stereo spread of the MIDI file

usek
2

playback and the Volume Indicator 229 controls the master volume.

Once the user is happy with the MIDI file, he may use the “Save” or “Save As”

option in the tool bar 223 to save the MIDI file. Once the MIDI file has been saved, using

the Save or Save As button, the new trajectories/positions assigned to various icons are
associated with that MIDI file. Therefore, when the MIDI file is next played back, the

various changes that have been made, will be incorporated. The MIDI file may be next
played back by the same user or may be next played back by another use who may be

remote from the first user. For example, the first user may electronically send the new
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renote fromthe first user. For exanple, the first

user may electronically send the new Page 51 WD
wiPRad eee07 PCT/ US2005/ 043531 MDI file to t%wmnsn
user. Thus, other users will be able to experience th

new M DI fil e soundscape. It will be understood that

the steps of Figure 8 may vary in other enbodi nents.

For exanple, the user may wi sh to save the changes to

the MD file as he works on it, or 5 he may wish to

MRS 5 e R R el B YA B Bl BialBé B new b

file BRiHdsq@penal s in real tinme. Although the foregoing
inventi on has been described in sone detail for
pur fowdkbe widersteandithat thef st&psd:ef Feguan 8 nmag vaiyt inwithdr eh:é:odiments

G LR SRR 0 oo
B4 it LGS U TR

makhehmrg\tetuﬂlelﬁlas&rmmts1g1m15bmﬂealrﬁ1h@d to the det a| l's
gi ven_herein, but y be m)dl fi ed WI thin the scope and

equit\ECEsh e Spregoiag alas%trcmve@ % dgscribegje sgpedgsail for purposes

of 3198@/ o%%ggrzm @%Ln] ?ﬂﬂg 24p % o?]i;t)’%lgt %@Lr{\@laxge%tand%odlﬁéan%gs may

be pfaeﬁeaaltxaﬁfnmmhes@r&ap@of th@@ppﬂéﬁﬂétbdaﬁmmﬂ[dcﬁtdil%m the present
recei ving an |nput stream of events with at |east one

emaQdiftentsae fogperopsife r%a%%ﬁtﬁuvetanémoa@gwﬁ% gn@the invention is

notp[8 %i tlmﬁ&d' td ﬁ?ehﬁlia%s %9/ lggllegir, grl%g line}’ %g)ﬁl%]‘eﬁ n E}he scope and

eqtat?egeﬁtgbfmeappexﬁédﬂbﬁgsster eo field to determ ne an
output position in the presentation space; and

assigning the output position to the at | east one
event. 10 2. The nmethod as recited in claim1l wherein
the input stream describes audio information, and the
presentation space is a |listening space. 3. The nethod
as recited in claiml1l wherein the input streamis a

M DI signal. 4. The nethod as recited in claim3
wherein the at | east one event is a MD note.
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5. The method as recited in claim2 where the at | east
one event is an audio event. 15 6. The nmethod as
wb26icicRbbohn claim S including the reproducti 0”P@i‘/{fS5‘(ﬁ)5/043531
audio event at the output position in the |isteni
space. 7. The nmethod as recited in claim®6 where
reproduction of the audio event conprises generating
an audi o signal to feed headphones. 8. The nethod as
recited in claim6 where reproduction of the audio
et 20 conprises generating an audio signal to feed

: CLS 2hr oducti on system conprising 2 or nore

%bpggm@k,grs ‘9. The nmethod as recited in claiml
wherelin the spread paramater is used to affect a

W ap-aro ng %ffet Oof th ._ev_ents nthe sen at.i on
opab & B o et Y S P R Rg b SreE: Rigttiod comprising
pr en%é’éi%ﬁé'aﬁ‘ihp%@%@am NS AR A L 18Rt &iymem%a a Pan parameter

receiving an’input streamof events wth at ast
ﬂlatedﬁeﬂrnbehappmgomamﬂaneaﬁieicbr that descri bes a posi ti on

t.ere eld; defini,ng for,the stereo fjeld at
| eOmbiniae @mf hakamster vt g sreastp s ishcontiolme dhe gnaular size

Rl i i S R T T
i ntasslgmhg tfe ddqalt@bsﬂwmﬁithelaeleaste}neevénteI d subdl Vi si on
pr par,aneter, controlling the angul ar_size
2t Wge @w@&swc@ﬁ 1y gfap i éYW%ﬂ’é’ﬁnB‘ﬂtSHW dessgibeyeudip
: t he out put
mfo?’%g?% tot %gésgxﬁk ﬁ%g%t%c%%gqé% I"sl %n 5 11. The
net3h@tle agthodas kedted in chiah MwkRrod tedhputtsheanh AR &g
descrj bes audio  information, and the presentation
s pde &b methodias Fesited i Jair 3 wherein s stleppicme gyent dgs MIBI note.
in
cvipi e Py d Rl 0Bt  SR8le B0G RAFShe b Bl B eren
at 6l Fhsinethod aeveeited isclaim fibhaling e espoductidd of Haewmdio event

met hod as.recited in claim13 including the
atﬂ]Fé’BFRS‘BB‘&“FWe listgning spase. event within the out put

regl ofk ;nBitbGs bdcREEH AS%ntH 3Ere reproduction of the audio event

comprises generating an audio signal to feed headphones.

)

8. The method as recited in claim 6 where reproduction of the audio event
comprises generating an audio signal to feed a reproduction system comprising 2 or more

loudspeakers.

9. The method as recited in claim 1 wherein the spread parameter is used to affect
a wrap-around effect of the events in the presentation space.
10. A method of positioning events in a presentation space, the method
comprising:
~ receiving an input stream of events with at least one event having Pan parameter

that describes a position in a stereo field;

defining for the stereo field at least one subdivision, each subdivision associated

- with a Pan interval of the Pan parameter range;
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15. The nethod as recited in claim14 where
reproduction of the audio event conprises generating
gestogn7Si gnal to feed headphones or | oudspe

W%b.o Thegbr;let hod as recited in claim10 wherei n@?ﬁé{?&&émssn
i nput streamis a MDI signal. 17. The nethod as
recited in claim16 wherein the at | east one event is
a MDI note. 18. The nethod as recited in claim10
wherein the Pan paranmeter is a value within the Pan
interval associated with the at | east one subdi vi sion.

20 egnbiping thePaniatersal oé Seras lpaptong steren fgdd srhxlivsionavithem

a ter | ed .t o defi r ti 08111 in
sorf A e R llar e B wlsBlsie A1g ROty afloutput
regioRl N9k MSsehftibh §phckar@l ai m 10 wherein the spread
paraneter is used to affect a wap-around effect of
t heassigsingshé putputaregion $etheat least onp avludivision. A, et hod of

posiiiQnin dio.events.in.a.presentation space the .

et hbd P sttt PafRigH chisn dp SRR bt et doscsbreaio
inf&ﬁﬂﬂﬁh,sdnﬂ%@ﬁreéeﬁ?&ﬁbn i e%‘@ﬁﬁ@éiggg a@la‘._d' o, V\'hef ein the

I nput "audi o 'stream defi nes sounds I|3005| tioned in a

st et20hd methdd apreoited Bi cigint hiewhere st eashmneatvaninie lan efidio

audio to derive a secondary audi o stream conprising
“Vhree or nore secondary channel s of audi o wherein at

| ea B M @195-11 F,}ﬁg : ;

P Ugoogj gEBEg&%gﬁ‘gnne Efg au%?%gl{lg%gggga%amaan audio
evepbsi tion paraneter that describes a position in the

stereqg  field; conbining, the. posjtion par(?ms,ter with . a

spr ¥ dbp methndias reciigd in elpio A3 inchling ihg reprodustion of theagdio

' : it put position in the

evegﬁr‘ggt@%tt%%(?dgﬁ“ tgg%glghle@%%n%ggp %gr?i ng the out put

posii Tha ntethodize reditet énclhing i wheroagptadyctivhaf ted adi@&vent

The nmethod as regited in claim 21 wherein the input
compiiroeseeTEng R sudie signeldo feqddippdphones ordpydereakesss  The

met 4 i AP ' i i . .

ropl baneruRaer et afe el bRl HERR i b MIDL sl

chaln&he atetliol as edtitpdiin ¢loisi 16 ohedein thbet leass bao bvant $9alvBEDI

10 24. The nethod as recited in claim23 where
1014 epr oduct i on of the at |east one secondary audio

IR Fhe GRTRA'aS RGP AP NSvAllofttl Par BBkeck & 4 itk witin
the Pan interval associated with the at least one subdivision.

19. The method as recited in claim 10 where the Pan parameter is used to define a
relative position in the at least one stereo field subdivision.

20. The method as recited in claim 10 wherein the spredd parameter is used to

“affect a wrap-around effect of the events in the presentation space.

21. A.method of positioning audio events in a presentation space the method
comprising:

receiving an input audio stream comprising at least one channel of audio, wherein

the input audio stream defines sounds positioned in a stereo field;

processing the at least one channel of audio to derive a secondary audio stream

- comprising three or more secondary channels of andio wherein at least one secondary
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| oudspeakers. 25. The nethod as recited in claim?21
wherein the spread paraneter is used to affect a

Wit fids/adogand ef fect of the audio events in the
presérntﬂgut*i on space. 15 26. A nethod of upm xi ﬁngUnszoosmssn
i nput signal having audio control data, the nethod
conprising: receiving the input signal having a first
set of paraneters identified fromthe control data;
deriving a second set of paraneters fromthe input
signal audio control data; and 20 generating,an

chamgeba’é angjogis aFSIMiwsmapg@e@mt@é@ewﬁ% oay g the stereo

sociated with it, wherein at |east one of the
sécond set of paraneters in the output signal is
modichinbihirgstha podititi€ par@ineef with al sﬁ@ﬁ& pamert cbﬁtﬁ)lfih%ﬂlb angular

.set of paraneters provided by the input signal. 27.

sizetof theesterendlield to defpneine pmowtpyi positiomin dreairesentation ppage;

i ' Dl Si L. t first t, of
oar anbrfeotelhebrButRRiondithe o e i Hapi chapnets
M DR2 PEHearEh&d 8s recié iNREHnE1 WibreiBHRAMPut aM@loiRam is derived
Bal ance, Pan, Expression, and Pitch Bend. 28. The

fromea MBI signalecited in claim 26 wherein the out put
Si gnal. s 3D M DI ,.signal. and t.he second set qf
par ?fﬁe%’rl’ﬁb%fﬁfﬁﬁe%%é iRt in H‘i‘f‘%fhetrﬁlér_o eftiognaL e ddeast
ondbdebndBREAISERmBE! A4 Bt pBLiGYR I @B 1isERind 5P£Ee$ ance
Rati o, Maxi num D st ance, In At Maxi mum D st ance,
Ref @#4.chteendthed anreeitcdiamlapr?8adherargrddottion Ghe 8t ledst one

hod of ifioning audi o, events in a presentation
Se@‘i Oa%‘g?rﬁﬁﬂ%z‘ie ﬁ%mpfﬁg@%e%@t%% P 6B fecd lieadphones or

* loud§aktz¢005/ 043531 receiving an input stream of events

Wth at | east one event having a Pan parameter that

des2’.iThesnathgbas recitnd in kladm A evleeih itel ghread patinteterds tided to

Pan par arretgr of tflg:rat, | east 'OH;E event with rendering
affect p fFap-ahound gifeqtiof theaudiarvants dn thepresenipionspacem to t he

at b6ashneMA of ixify HE hé bodlo |
pr esent atei onospgﬁ%ﬁ%ongﬁﬂﬁﬁg%tl ﬁgﬁgéggﬂ%g%&%g& |thgr¥n etbod
compiidinga spread paraneter controlling a wap- around

effect. jn the presentation_space and assignin the‘
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com®lofdgnt ation space. 30. A nethod as recited in claim

29 wherein the spread parameter is controlled by
deriving a second set of parameters from the input signal audio control data; and

‘generating an output signal having the second set of parameters associated with it,
wherein at least one of the second set of parameters in the output signal is modified as a
function of at least one of the first set of parameters provided by the input sign;cll.

27. The method as recited in claim 26 wherein the input signal is a MIDI signal
and the first set of parameters comprises at least one of the following MIDI parameters:
Modulation, Breath, Volume, Balance, Pan, Expression, and Pitch Bend.

28. The method as recited in claim 26 wherein the output signal is a 3D MIDI

- signal and the second set of parameters comprises at least one of the following 3D MIDI

parameters: Azimuth, Elevation, Gain, Distance Ratio, Maximum Distance, Gain At

‘Maximum Distance, Reference Distance, Pan Spread, and Roll.

29. A method of positioning audio events in a presentation space comprising:
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receiving an input stream of events with at least one event having a Pan parameter

that describes a position in a stereo field;

combining the Pan parameter of the at least one event with rendering parameters
of the presentation space to assign to the at least one event a secondary position in the

5 presentation space;
combining the secondary position with a spread parameter controlling a wrap-

around effect in the presentation space
and assigning to the at least one event an output position in the presentation space.

30. A method as recited in claim 29 wherein the spread parameter is controlled by

10 the user on a user interface device,
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