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Comprobants de pags e la tasa de presentacién de 1a solicitud,
Dacumeanty que acreditz la existencia y représentacion lzgal cuands & wolicitante sea persona juridica.
Padzres, si fuers &l caao.

D Documents de ion dal inverdor al salicitante o a su causanta.

Traduccién ds fa adlicitud intemacional al castelians (Resumen, Jescripeion, reivindicaciones, dibujos)

¥ Capia del eamen praliminar inbzmacional efectuada por la Autoridad Internacional de Examen Prelininar

(IPEA)
D Traduacion del axaman pratiminar inbzrmacional efectuads por la IPEA.
L__:l De ser &l 2aso, copla Jdal contrata de accesa.

D De zar &l cazo, documento que asradite 1a licsncia o autonizacidn de uss de conocimientos tradicionales de
las comunidads=s indigenas.

Atz firal 1212,
De ser al caza, infonmacian 2obre otras aolicitudes ds patants o titnlaz oblenidas an &l extranjzro por &l mismo
titular & =1t causants, relacionadas paecial o Wlalmerds con la invencidn de esta solicitud.

Da 3ar &l casa, modificacionss efectuadaz a la solicitud intarmacional.
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SUPERINTENDEN1A, DE INDUSTRIA Y COMERCIO

é‘ DIVISION DE NUEVAS CREACIONES
S TARJETA ARCHIVO PROPIETARIOS

Industria y Comercio rATENTE OE INVENCION PCT ¥ MODELG DE UTILIDAD DIZERC INDUSTRIAL _

SUPERINTENDENCIA
(21) N* di solicitud: (22) Fecha de solicitud:
(51) Clasificacion Internacional :

(71)=alicitantz(z)  Fraunhofer-Gesellschaft zur Férderung der angewandten Forschung e.V.

(72) Inventor(2s)  Sascha Dzch, Vills Pulkki, Mitka-Ville Laitinzn, Curniar Exut

I(74) Apcderada: DARIO CARDENAS NAVAS

{30} Priaridad (21) No. Prioridad 32) Fecha (33) Pais
GA/055, 505 13.03.2005 U5
, 0807187925 26.10.2005  EF

(85) Fecha inicio fase nacional: 1.2.03.2011

(86) Datoz relativos & la presentacidn de la solicind PCT
Fecha de prasentzcion de la solicitud;  717.08.2009
No. de solicitud PCT/ER2009/005828

I(54) Tituly UN APARATO PARA DETERMINAR UNA SENAL DE AUDIO MULTICANAL DE SALIDA ESPACIAL

N



N SUPERINTENDENC:A DE INDUSTRIA Y COMERCIO

et)g DIVISION DE NUEVAS CREACIONES
) ) TARJETA ARCHIVO TEMATICO

Industria y Comercio paTENTE DE INVENCION ___ PCT Y. MODELO DE UTILIDAD ___ DISERG INDUSTRIAL
— SUPERINTENDENCIA

(21) N de solicitud: (22) Fecha de solicitud:
(61) Clasificacian Intemacional ;
(7T1)3nlicitante(z)  Fraunhofzr-Gesclischaft zur Férderung der angewandten Forschung e.V.
(72) Inventor(ez)  Sazcha Dizeh, Ville Fulkki, Mikko-Vills Lailingn, Sumbur Erkut o o
— b
p.c:.:m Deroen = e = Procssstor g;,'_ﬁl",l‘
_ dnentma . " Setm a0
(74) Apoderada:_ DARID CAFDENAS NAVAS = “Ea
(30) Prioridad (31) No. Prioridad 32) Fecha (33) Pais T =T
C1/085, 505 I 3082005 us o
0301 3798.3 & 102003 ERP
(85) Fcha limits inicio fase nacional: 12,03.2011 (87) Publicacion internacional;
(26) Datos relalivas a la prezentacion de la solic. PCT Fecha:  18.02.2010
Fecha de presentacion de la soliciiud: 11.02 2009 Mi. Fublicacion WO Z000/017367
No. de 80|it3itl_lc| PCT/EF2009/005628

(54) Titulo:  UN APARATO PARA DETERMINAR UNA SENAL DE AUDIO MULTICANAL DE SALIDA ESPACIAL

(57) Resurnen:

Un aparato (100) para determinar una sahal Je audio rmullicanal ds salida espacial con bass en una zefial de audio de enlrada y un parametro de
entrada. &l aparato (100) comprends un descomponedar (110) para descomponsr la sefial de audio de entrada con hase en & parametro ds entrada
para ablsher una primera sefal descompuesta y ung segunda sefial dezcompussta diferents una de la otra. Adicionalments, el aparato (100)
comprends un reprasantador (110) para reprezentar la primera sefial descompuesta para oblener una primera sehal representada que tisne una
primera propisdad semantica y para reprezentar la szgunda seital dezcompussta para oblener una segunda safal prezentada que tisne una zegunda
propizdad semantica que s diferents de la primera propicdad semantica. BN aparato (100) comprenda un procéssdar (120) para procesar la primera
sefial representada y la segunda zenal representada para obkzner la sefial de audio niulticanal de zalida espacial. 5
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LA DIVISION DE NUEVAS CREACIONES
Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT

(21) N° de solicitud: (61) Int CI:

22) Fecha de zolicitud: (71)=alicitantz(s) ~ Fraunhofer-Gesellschaft zur Foérderung

der angewandten Forschung e.V.

(20) Prioridad (1) No. Prioridad  32) Fecha (33) Pais
G1/638,505 13.05.2005 us
05013723.3 28.10.2002 EP (72) Inventor(es) 1. Sascha Disch

2. Ville Pulkki

3. Mikko-Ville Laitinen

. Cumhur Erkut

(74) Apoderado: . DARIO CARDENAS NAVAS

E-N

(85) Fecha limits inicio faze nacional;  13.02.2071 (37)  Publicaciin inkzrnacional
(8€) Datos relaiivos ala presentacian di 1z, solicitud PCT Fecha: 15.02.2010
Fecha de presentacion de a solicitud: — 77.08.2002 M puiblicacion: WO 2010/ 7967

Na. de solicitud PCT/ER2009/005828

(64) Titlo:  UN - APARATO PARA DETERMINAR UNA SENAL DE AUDIO MULTICANAL DE SALIDA
ESPACIAL

Resumien:

Un aparato (100) para detsrminar una zefial de audio mulficanzl de salida espacial con base en una seial de audio de entrada y un
parametro de antrada. Bl aparato (100) comprands un descomponedor (10) para descamponer la seial de audio de entrada con baze
&n &t parametro de enfrada para obkaner una primera sefial desoompuesta y una segunds senal descompuzsta difzrents una de 1a ofra,
Adisionalmante, el aparats (100) comprends un representacdor (110) para reprezentar la primera sefial descompuesta para obtaner una
primera 2203l representada que fiene una primera propisdad seméntica y para representar la sequnda sefal descompussta para
obtensr una segundsa sefial presentada que lizne una ssgunda propiedad zemantica que es difersnts da fa primara propiedad
semantica. El aparato (100) comprenda un procesador (130) para procesar 13 primera zefial reprezentada y 13 segunda zefial
reprasentads para obtenar la sefial de audio mullicanat de zalida espacial,
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- Colombia -
POWER OF ATTORNEY

I, Werner Liekler, confirm:

FIRST: That | act in my capacily of deputy chief of the Patent Departroent of
Fraunhofer-Geselischaft zur Férderung der angewandten Forschung
e.V., lzgally conatituted and in existencs in accordance with the laws of Germany, and
dormiciled at Hansastrasse 275, 20883 Muench.j:n, Sermany.

SECOND: That in such capacity | grant hersby special, ample and sufficient Power of
Attorney to DARIC CARDENAS-NAVAS andlor LUZ HELEMA ADARVE-GOMEZ
andier EDUARDO “ARDENAS-CABALLERD and/or BERNARDQ P. CARPDENAS-
MARTINEZ andlor JUAHITA ACQSTA GIOMEZ and/or JULY GALINDO QUINTERO,
registarad lawyers of the firm CARDENAS & CARDEMAS-LAWYERS, domiciled at
Carrera 7 No. 71-82, Torre B, Piso 9 Bogetd, D.C., Colombia, to carry before the
corresponding Colombian national Offices and authorities the  proceedings to obtain
tradernarts, patents, utility models, industrial drawings and designs, deposits of
commersial names and ensigns, as well as processing of ranewals, assignments,
changz of nama or Jomiciles of the ownsr, waivers and licenses of the same for which
purpose thay are empowerzd to take before said authorities all necessary actions for
the indicated purposes; 1o file applications, statements, claims, forinulate descriptions,
amendaments, oppositions and appaals; pay all taxss and installments and make any
other payments determined by law; to raceive every document and values issuing tha
raspactive discharge, to fulfill any other requirements and take, in general, evary
measLre that they shall deem opportune for the defense and protection of the Industrial
Proparty of tha company in the svent of infringements, oppositions, proseedings for
canselation or annulment, impasition of fines, passing the antacedents to the courts;
they are empowered to appear as plaintiff or defendant befare the competent judges,
I»2ing entitled to transact, submit to arbitration, waive, recsive, resign, withdraw, appeal
and all other lega) powars which may be necessary, and it is hereby declared ever
since niow valid and 3ood whatevar suchattornsys do for its benzfil, granting tham also
power to substitute this provy and if nessssary to revoke such substitutions.

SIGHED AT_Decsember oth, 201q OH_Moanich !
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File No. 12294 12010

ag

I hereby certify that above is the true signature, subscribed in my presence of

Mr. Dr. Werner Liebler,

born on May 6th, 1961, .
business address: Hansastr. 27 ¢, 80686 Munich,
personally known to me.

Dr. Werner Liebler acting by virtue of

Fraunhofer-Gesellschaft zur Férderung der angewandten Forschung e.V.
with its registered office in Munich,

business address: 80686 Mtinchen, Hansastr. 27 ¢,

of power of attorney dated on July 13th, 2000, File No. 3076 K /2000, and
July 18th, 2000, File No. 3170 K /2000, by Notary Public, Dr. Helmut Keidel,
Munich, presented to me today in the original and which is attached as certi-

_fied copy.

I\%.\mich, Dezember 6th, 2010
)

-

Thomas Haasen,
Notary Public, Munich

H:\Grunert\Umerschﬁﬂsbeglaubigungm\Dr. Litbler (Fraunhofer) engl 10-12-06.doc



APOSTILLE

(Convention de La Hayz du § nelobre i 5G1)

1. Land: Bundserapubll: Deutschland

Diese affzrtliche Uri unde
2. st untareshrichan van Thomas Haasen

A in zeirer Eigenschaft als Notar

4. Sia ist verzzhaen it dem Ziegal des Nofars Thomas
Haasen In Miinchen

Bestitigt
5. in Morchen £ am7. Dezember 2010

7. durch den Pragidenten dez Landgarichts Monchen |

£ountsr N 9108 ~ 92T4/2010
9. Siegel 10.  Unterschrift
Im Auftrag;_——
ToiA —//-,% :
VAR T

Chrigtine Keppl
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Certified Copy

fraunhofer-Geselischaft Postfach 190339 D-80603 Minchen

Hiermit bevollmachtigen wir

Fraunhofer ... . (i schaft

Vorstand

LeonrcdstraBe 54
D-80636 Miinchen

Telefon +49 (0) 89/1205-01
Vollmacht Telefax +49 (0) 89/1205-700

Herrn Dr. Werner Liebler
geb. 06.05.1961

geschéaftsansassig: Patentstelle fur

die

die Deutsche Forschung
LeonrodstraBe 68
80636 Miinchen

Fraunhofer-Gesellschaft zur Férderung
- der angewandten Forschung e.V.,

. LeonrodstraBe 54, 80636 Miinchen

« -~ . D

bis auf Widerruf in aflen Angelegenheiten des Gesetzes liber Arbeitnehmererfindungen
rechtsverbindlich zu vertreten. Dariiberhinaus wird Herr Dr. Liebler bevolimachtigt, bei
Schutzrechtsverfahren im Ausland lokale Patentanwalte zu beauftragen.

it

(Dr. D.-M. Polter) : (Dr. H.-U. Wiese)

|z ELCIRCULO OF BosgPi e
e e o'm )
e ROKR10 T6ETDE ESTE CTRCULG, Ragag 7[ :
- ‘ AN!CAOCUMENTO om er Fraunhofer-Geselischaft:

C'ON. WERing. Or. h. ¢. muit.
jen Warnecke, Président

k-Meints Polter
l. Hans-Ulrich Wiese

f‘é er-Geseilschaft zur Forderung
FiRwandten Forschung e. V., Minchen

|
/gBart] 2ibindung: Deutsche Bank, Minchen

P ol 21 933 512 700700 10
rmj‘g 2 00700
it
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urnr,  3076K

Ich beglaukige hiemmit diz Echtheit der vorstzhanden, vor mir vollzogensn
Urterschrift von

Herrn Dr. Dirk-Meints Polter,
Varstandsmitglizd in Minzhen,

geachaftsansissig Leonrodstr. £4, 80638 Miinchen,
persénlich bekannt, -

Hierzu bas sheinige ich aufgrund Einsicht in das Vereinsragister des

- Antegerichts MUnchen (YR-Hr. 4431) vom 12.07.2000, dafl die Herren

Dr. Dirk-Meints Polter und Dr. Hanz-Ulrich Wiese zur Vertrabung des Versing
Fraunhofer-Gesellschaft zur Forderung
der angewandten Forschung eingetragener Verein
mit dem Sitz in Miinchen

als Vorstandsmaitgliedzr gemeinsam berechtigt sind.

Muan.chan, den 15.07.2000 y

1



URNr. 3170 K

Ich beglaubige hiermit die Echtheit der vorstehenden, vor mir vollzogenen
Unterschrift von

Herrn Dr. Hans-Ulrich Wiese,
Vorstandsmitglied in Manchen,

geschaftsansassig Leonrodstr. 54, 80636 Minchen,
ausgewiesen durch amtlichen Lichtbildausweis.

Hierzu bescheinige ich aufgrund Einsicht in das Vereinsregister des
Amtsgerichts Minchen —VR-Nr. 4461- vom 12.07.2000, dass die Herren
Dr. Dirk-Meints Polter und Dr. Hans-Ulrich Wiese zur Vertretung des Vereins

Fraunhofer-Gesellschaft zur Férderung
der angewandten Forschung eingetragener Verein
mit dem Sitz in Miinchen

als Vorstandsmitglieder gemeinsam berechtigt sind.

Dr. Keidel, L!é%tar

{ hereby certify that thisis a
true copy of the original document.

Munich, Q) 6. pez. 2010

Notary Public
in Munich

Munchen, den 18.07.2000

i '(/
\ LEL CIRCULO DE AQGOTARE
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APOSTILLE

(Convention de La Haye du § oslabrz 1961)

1. Land: Bundssrapublib: Deutschtand

Nes

Dizes Sffentliche Urkunde
2. izt unterechrizben von Thomas Haasen

L)

3. in s&insr Eigenschaft als Notar

4. Siz izt varsehen mit dam Sizgel des Notars Thomas
Haasen in Miinchen

Bestiitigt

w

in Monchzn 8. arn 7. Dezember 201D

7. durch dan Prasidenten des Landgasrichts Minchan |
e wriscHr. 0loa - 92784/2010

A, Sizgel 10, Untsrschriit
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MARTHA SOFIA SARMIENTO SOLANO - TRADUCTORA OFICIAL % Mossha S Sarmends S ‘

Carrera 11D # 1@4 - 51 Apto. 510 Int. 2 - Teléfono 2139034 Bogota - Colombia Teaductora Oficial Juramentada
E-mail: mssarmiento2@yahoo.com Resolucitn No. 835 Misjustica

TRADUCCION OFICIAL DE LOS SIGUIENTES DOCUMENTOS: PODER DE ABOGADO
otorgado por la Compaiiia Fraunhofer-Geselischaft zur Férderung der angewandten
Forschung e.V., a la Firma Cérdenas y Cérdenas Abogados de Bagots - Colombia, firmado
por el seiior Werner Liebler, Jefe: Encargado del Departamento de Patentes de dicha
Compaliia, e/ 6 de diciembre de 2010. CERTIFICACION NOTARIAL, Archivo No. H2294/2010,
firmada por Thomas Haasen, Notario Pdblico, en Munich, Alemania, con fecha del 6 de
diciembre de 2010.

Estos documentos vienen acompafiados por la APOSTILLA DE LA CONVENCION DE LA
HAYA No. 910 a - 9274/2010, en idioma alemén, con fecha del 7 de diciembre de 2010,
firmada por Christine K&ppl. * :

Traduccién realizada por Martha Soffa Sarmiento Solano, Traductora e lntérpneie Oficial

Espafiol — inglés - Espafiol, nombrada para el cargo mediante Resolucitn del Ministerio de
Justicia, N° 835, del 3 de mayo de 1988.

-COLOMBIA -
PODER DE ABOGADO

Yo, Werner Liebler, declaro 1o siguiente:

PRIMERO: Que yo actuo en mi calidad de Jefe Encargado del Departamento de
Patentes de Fraunhofer-Gesellschaft zur Forderung der angewandten
Forschung e.V., una Compariia legalmente constituida y en existencia de acuerdo
con las leyes de Alemania y cuyo domicilio es Hansastrasse 27c, 80686
Muenchen Germany/Alemania.

SEGUNDO: Que haciendo uso de las facultades del cargo arriba mencionado, yo
otorgo Poder de Abogado, especial, amplio y suficiente a DARIO CARDENAS
NAVAS, y/o a LUZ HELENA ADARVE GOMEZ, ylo a EDUARDO CARDENAS
CABALLERO, y/o a BERNARDO P, CARDENAS MARTINEZ, ylo a JUANITA
ACOSTA GOMEZ, y/c a JULY GALINDO QUINTERO, abogados registrados
quienes trabajan para la firma CARDENAS & CARDENAS - ABOGADOS, con
sede en la Carrera 7 No. 71-52, Torre B, Piso 9, en Bogota, D.C., Colombia, para
gue gestionen en Colombia ante las Oficinas y Autoridades correspondientes la
obtencion de registros de marca comercial, patentes, modelos de utilidad, disefios

y dibujos industriales, depésitos de nombres y ensefias comerciales, como

también para el procesamiento de reno: nombre o

HETAEE6 T6[E) GF F5TE CIRCULD, FAGS COMTRR
SY8 COPLE, COIRCIDE CON BUC'UM
00 FARA SU AUTENTICACION.
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MARTHA SOFIA SARMIENTO SOLANO - TRADUCTORA OFICIAL S, Sasavionts K’e
Carrera 11D # 124 - 51 Apto. §10 Int. 2 - Teléfono 2139034 Bogots - Colombia Teaductora Oiicisl Juramentads
E-mail: mssarmientoZ@yahoo.com Resofncitn No. 835 Minjasticla

domicilio del titular, renuncias y licencias de lo arriba mencionado, propdsitos para
los cuales se les otorga Poder para que ileven a cabo ante dichas autoridades
todas las acciones necesarias para los propbsitos indicados, como radicar
solicitudes, hacer declaraciones, reclamaciones, formular descripciones, realizar
enmiendas o modificaciones, interponer recursos de oposicion y apelaciones;
pagar todos los impuestos y cuotas y haqer cualquier otro pago establecido por
ley; recibir todos los documentos y dineros y emitir el descargo correspondiente;
cumplir con cualquier otro requerimiento y tomar, en general, todas las medidas
que consideren apropiadas y oportunas para defender y proteger la Propiedad
Industrial de la Compafiia en el evento de infracciones, oposiciones, procesos
para cancelacion o anulacion, imposicién de sanciones, presentar antecedentes
ante las Cortes y Tribunales. Ademés, quedan facultados para comparecer como
demandantes o demandados ante Jueces competentes, también se les da Poder
para negociar, solicitar arbitraje, ceder, recibir, dimitir, rescindir o desistir, apelar,
ratificar y todos los poderes legales adicionales que sean necesarios. También se
declara que a partir de ahora todas las acciones que realicen dichos abogados
respaldando este Poder de Representacién y para beneficio de la Compafiia son

buenas y validas. Adicionaimente se les otorga facultades para sustituir este Poder
y si es necesario revocar dichas sustituciones.

FIRMADO EL: 6 de diciembre de 2010 EN: Munich, Alemania
TNGTARIA 16 DEL CIRCULG OF BOGOTA DL

CONO NOTARIG 161E) BE EETE CIRCULG, RAGS CONSTAR
GUE ESTA COPIA, COINGIDE CON DOCUMERTS ORIGHIAL
-{ PRESSNTADO PARA SU AUTERTICACIOH

| 01 MAR 2011

Por: Werner Liebler
(Firma Autégrafa)
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Yo, por ia presente certifico que Ia anterior firma es verdadera, que fue suscrita en mi
presencia por

El Sr. Dr, Werner Lieblar, MHacido el 6 de mayo de 19681,
Direccidn comercial: Hansastr. 27¢, 80688 Munich,
a quien conozco personalmente.

El Dr. Werner Liebler actuando en representacién de Fraunhofer-Gesellschaft zur
Foérderung der angewandten Forschung e.V., con sus oficinas ragistradas en Munich,
Direccién comercial: 80686 Munchen, Hansastr. 27¢,

Hoy presentd ante mi en original los sigukzntes documentos: Poder de Abogado fachado
el 13 de julio del 2000, Archivo No. 3076 k/2000, Poder de Abogado fechado et 18 de julio
del 2000, Archivo No. 3170 K/2000, documentos expedidos y firmados por el Dr. Helmut
Feidal, Motario Pdblico de Munich, y como documento adjunto la Copia Certificada.

Munich, 6 de diciembre de 2010

Firma Autbgrafa
Thomas Haasen

Notario Pablico, Munich
Sl del Natario:

THOMAS HAASEN
NOTARIO EN MUNICH

FAGInembinte i 3ailicl eglaubiungear. Lisbler {(Fraurhofos) snl 10-12-05.3c6

CERTIFICO QUE ESTA ES UNA TRADUCCION FIEL DEL INGLES AL ESPANOL DE LOS
DOCUMENTOS QUE HE TENIDO A LA VISTA; QUE SOY TRADUCTORA E INTERPRETE
OFICIAL ACREDITADA POR RESOLUCION N° 835 DEL 3 DE MAYO DE 1988 DEL
MINISTERIO DE JUSTICIA Y QUE ESTOY REGISTRADA ANTE EL MINISTERIO DE
RELACIONES EXTERIORES DE COLOMBIA.

Bogot4, D.C. 2 de ecnero de 2011

M.x‘ % .9‘

Traductaras Oficisl Juramontads ©
Resolacifn No. 855 Minjusticia
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Copia autenticada
FhG - Fraunhofer Gesellschaft

Fraunhofer Gesellschaft Postfach 190339 D-80603 Munchen

Junta Directiva Leonrodstrasse 54, D-80636 Munchen

Tel.: +49(0)89/12 05- 01 Telefax: +49 (0)89/12 - 05 - 700

PODER

Por este medio, damos poder al
Sefor Doctor Werner Liebler, nacido el 6 de mayc de 1961, con residencia comercial en
Patentstelle fur die Deutsche Forschung, Leonrodstrasse 68, 80636 Miinchen

para representar, hasta nuevo aviso, con caracter obligatorio, a la firma

Fraunhofer-Gesellschaft zur Forderung der angewandten

Forschung e V., Leonrodstrasse 54, 80636 Miinchen

en todos los asuntos de ley sobre invenciones de los asalariados. Ademas, el sefor Dr.

Liebler esta autorizado a delegar abogados de patentes locales en el caso de procesos
legales de proteccion.
Dr. D.-M. Polter ' Dr. H.-U. Wiese

(firma) (firma)




URNo. 307 CK

Por azte madio, autentico 1a veracidad de la firma anterior, trazada ante mi por el
Sefior Dr. Dirk-Meiniz Polte r, migmbro de 1l dunta dirsctiva, en Munich,

con residencia comercial en Laonrodstrasze 63, 5063 Minchen,

CONACITID &1 [ersona,

En =3¢ sentido, cerificn, con baze an la inzpaccion coular en r=gistro de asociacionzs
del Tribunal muricipal de Munich (Moo VR 4461), del 12 de jlice de 200D, que los
se & Dr. Dirk-Meints Polter y Dr. H*illo-l.”[ll.-h Wieze, como miembros de la Junta

directiva, @3tén autarizadosz, an conjunio, para la repre2eniacion de 14 asociacion

Fraunhofer-Gesellschaft zur Forderung der
Angewandten Forschung asociacién registrada,

con domicilio en Munich.

Munich, 12 de julio de 2000
Dr. Keidel, Notario

(firma y sello)

Yy



URNo. 3070 K
Por este medio, autentico la veracidad de la firma anterior; trazada ante mi por el
Sefior Dr. Hans-Ulrich Wiese,
miembro de la Junta directiva, en Munich,
con residencia comercial en Leonrodstrasse 68, 80636 Minchen,
identificado con documento oficial
conocido en perso.ha.
En ese sentido, certifico, con base en la inspeccion ocular en el registro de asociaciones
del Tribunal municipal de Munich (No. VR 4461), del 12 de -‘julio de 2000, que los
sefiores Dr. Dirk-Meints Polter y Dr. Hans-Ulrich Wiese, como miembros de |a Junta
directiva, estan autorizados, en conjunto, para la representacion de la asociacion
Fraunhofer-Geselischaft zur Forderung der
Angewandten Forschung asociacion registrada,
con domicilio en Munich.
Munich, 18 de julio de 2000
Dr. Keidel, Notario
(firma y sello)
Por este.emdio cértifico que el presente documento es una copia auténtica del original.
Munich, & de diciembre de 2010
El Notario, en Muncih

(firma, sello y cordén)

1A CORIA, LOHCRE ¢ wocumsum m
‘GKNSJ AUTENTICACION. g |
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Pais: Republica Federal de Alemania

APOSTILLE

(Convention de La Haye du 5 actabres 196 1 )

el presente documento publico

eatd firmada par Thomas Haasen

en su calidad de Notario

&l documenta 2214 provisto del selia dal HNotario Thomaz Haasen, en Munich

en Muncih

confirmado

G. el 7 de diciemire de EL'IIO

por &l Prazidenia dal Tribunal regional de Munich |

bajo el No.

Sello:

Q102 - 9279 /2010

10.

Firma

Christine Kappl

Inspectora oficial

{firma, cordédn y sello)

Sﬂ \\‘N(M
: \‘AQ{\ SR a




.\\\\\\\\x\\.\\\\\\\\\ o K

Amtsgericht Miinchen -Registergericht-
VR 4461

Amtlicher aktueller Ausdruck aus dem Registerblatt

Datum der letzten Eintragung: 03.08.2010

Datum des Abrufs: 19.10.2010

Ort und Tag der Ausstellung: Miinchen, den 19. Oktober 2010
Der Ausdruck bezeugt den Inhalt des Vereinsregisters.

Ersteller:  Werdich, Justizangestellter,
'Urkundsbeamter/Urkundsbeamtin der Geschaftsstelle

Dieser Ausdruck wird nicht unterschrieben und gilf-als beglaubigte Abschrift.
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fersinaregister des Hurnimer des Versing: .
wmitagarichtz Minchen Wigdergabe Jas abtuellen VR 4461 ’

Registerinbalts
Abruf vem 19.10.2010 95:23

-Ausdruck- aite 1 von 1

N

[~z

Anzahl der bisherigen Eintragungen:

16

a) Name:

Fraunhofzr-aezelzohafl tur Forderurg dar angawandlien Forzahung sing sragensr Versin
b) Sitz:

Minchen

~"a) Allgemeine Vertretungsregelung:

Jewsils Twei Vorstandamitglizder vertrzizn den Varain gemaingam. .
b) Vertretungsbarachtigto und besondere Vertretungsbefugnis:

Varstand: Frod. D Bullay, Winich, Solm, *01.05.1246
Verstand: Frof Dr-lrig. Bullinger, Hanz-Jarg, Stuttgart-Botrang, *15.03. 1344

Vorsiand: Frof. (Univ. Stellenboseh) Dr. Gossner, Alired, Erbaring, <15.10.1950

Verrstungsherechtig in Gome ngchal mil airein Varstands mitglizd:
Pascndarar Veriretsr gamal, & 30 BGR fir den Roreich Finarnzen und Fachnungswaeen: Meuer, Andra:

< Mitnchan,
*12.06.1961

a) Satzung:

¢ Eingetragensr Versin |

Zatzung vom 26.03.1949
Zulatt grandert dusch Beschibizs vom 20.05.2010

b) Sonstige Rochtsverhiitnisse:

Dar Viarin hat im Wegs dar Abepaliung gem3al Spaltungi- und Demahmaovertead vom 22.06.200% sowio Beschiull
sainzr Mitgliadarversarmardung vom 24062009 und Baschiull der Mitgliedzrvarsanimilung Jes Obertragendan Versing
vom 03.08.2009 Teils des Vermaganz vom Forschungainstitut iir Figments und Lacks init dsm Sitz in Stuttgart
(Amitsgsricht Zuttgart VR £37) Ghernommian.

Cie Forschungsgessllachai fir angawandte Hatunwie sanzchalten .V, wit dem Sitz it Bonn (Amisysric
it auf Grund Jez Verachreloungaveriragss vom 23002003 sovie des Beschlusaas dir Miglicde
24.06.2009 und dez Beschiusees dér Milglisder varsammiung 423 d-2rragandan YVarzing vom o
Verein verschmolzan.

Das Institut Siir Solare Enerizvarsorqungatechnil Varain an der Univarsitat Faszsl mil dein Sitzin K
asssl VF. 2079) i2 aut Srund des Angabotz aui Abschluzs sines Verschmalzungsverira;os 074
Annahms dez Angebols vom 2 03 sowie des SBeschiussss dar Mitglie £ 1
Beschluzses der Mitglizdsrvaraanmiung des bertragendan Yarsing vorm 07{:’(

ht B VP 2530)
mrnmiLing vom
ot derm

a) Tag der letzten Eintragung:

03.05.2010




: Die Ubereinstimmung dieses Ausdrucks mit dem Handelsregister
.\wird beglaubigt. .

";{:hen, den 19, Oktober 2010

Jérg Werdich, Justizangesteliter
als Urkundsbeamter der Geschaftsstelle

APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Land: Bundesrepublik Deutschland
Diese é¢ffentliche Urkunde
2. ist unterschrieben von
Herrn Justizangestellter Jrg Werdich
3. in der Eigenschaft als
Urkundsbeamter der Geschiftsstelle
4. sie ist versehen mit dem Siegel des
Amtsgerichts Minchen

Bestétigt
5. in Minchen _ 6. am 19. Oktober 2010

7. durch den Richter am Amtsgericht

Dr. Ulrich Kuhn als weiterem Vertreter des Prasidenten des Amtsgeric
8. unter Nr. GenA 9101 a Nr. 636/10

9. Stempel 10. Unterschrift

De. s

Dr. Ulrich Kithn
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Tribunal municipal de Munich — Tribunal de registro
VR 4461
Extracto actual oficial de la hoja de registro
Fecha o2 12 Oltima anctacion: 2 de agosto de 2010
Fecha de la petizien d2 enirega: 12 de agosio de 2010

Lugar y facha dz evpedicidn:. Munich, 19 de actubrs de 2010

El extracto confirma el contenido del registro de la asociacion
Froveador:  Wardich, funcionario judicial

Fedatariofuncionans fzdataria del despacha

El presente extracto no va firmads y rige como copia autenticada

(sello y corddn)
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| Registro de asociacion del Reproduccion del Numero de la asociacion: ]
Tribunal municipal de contenido actual del VR 4461

Munich Registro

Peticion del 19 de octubre

de 2010 8.33am.

- Extracto - Pagina 1 de 1

1. Numero de las anotaciones hechas hasta ahora:
16
2, a) Nombre:
Fraunhofer-Gesellschaft zur Férderung de angewandten Forschung
eingetragener Verein
b) Domicilio
Munich

3. a) Regulacion general sobre representacién:

Cada vez dos miembros de la junta directiva representaran la asociacion juntos
~ b) Autorizados a representary permisos esﬁeciales de representacion

Junta directiva: Prof. Dr. Buller, Ulrich, de Goim, nacido el 1 de junio de 1846

Junta directiva: Prof. Dr.-Ing. Bullinger, Hans-Jorg, de Stuttgart-Botnang, nacido

el 13 de abril de 1944

Y86 BE B3TE ) WL
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Jurda Jdirectiva: Frol. (Dniversidad de Stellenbosch) Dr. Goszzner, Alfred, de2

Erhariing, nacido &l 15 de octubre de 150

Autorizads 2 representar junia con un mismbro de 1a junta directiva:
Fapresentanis szpecial, 2egun paragraio 30 del codign civil pars el arza de 23
finanzaz y 1a contabilidad: Mauser, Andrea:s, de Munich, nacido =l 12 de junio d=s
1961

a) Estatutos:

Sociedai registrada

Estatutoz dal 26 de marzo de 1949

Ultira madificacidn 2egn acuerda dzl 20 de mayo de 2010

b) Otras relaciones juridicas:

En &l wanzcurso de 1a dssmambracién de la azociacidn cesicnista, eqlin

contrats de desmermnbracian y recepaidn, del 22 de junio de 2009, asi como del

acusrdo de su azarnblza de 3ocics, de 24 da junia de 2009, v del acuzrds dz la
srardbles de sccios de la azociaciin cesionista, del £ de mays ds 2009, 1A
asociacion tomd parte del patrimonio del Instituto para 13 investigacion de
" pigmentos y lacas (Forschungsinatitul far Pigmenle urd Lacks), son domicilic. en
Stottgart (Tribunal rounicipal de Slutigart, referencia VR £37).

La Forschungzgzealizchafi fur angswandte Maturwizsanschaftn &V (Soviedadt

de investigacién para ciencias naturales aplicadag, azociaciin registrada), oon

M. Do,
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domicilio en Bonn (Tribunal municipal de Bonn VR 2530) se fusiond con la
asociacion, con base en el contrato de fusién, del 23 de junio de 2009, asi como
del acuerdo de la asambiea de socios , del 24 de junio de 2009 y del acuerdo de
la asamblea de socios de la asociacion cesionista, del 4 de junio de 2009.

El Instituto para técnicas de aprovisionamiento de energia solar (Institut fir

Solare Energieversorgungstechnik) asociacion de la Universidad de Kassel, con

domicilio én Kassel (Tribunal municipal de Kassel VR 2029), se fusioné con la
asociacion, con base en la oferta de firma de un contrato de fusion, del 7 de
mayo de 2009, y de la aceptacion de tal oferta, del 23 de junio de 2009, asi
como del acuerdo de la asamblea de socios, del 24 de junio de 2008 y del

acuerdo de la asamblea de socios de la sociedad cesionista, del 7 de mayo de

2009,
5. a) Fecha de la dltima anotacién:

3 de agosto de 2010

Se autentica la coincidencia del extracto con el registro comercial.

Munich, 19 de octubre de 2010

Tribuna! municipa! de Munich — Tribunal de registro
Jorg Werdich, funcionario judicial

como funcionario fedatario del despacho

(firma, cordon y sello)
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APOSTILLE

(Convantion de La Hays du & oatabre 1961)

Pais. Repdblica Federal de Alemania

el presente docurientd pOblico

ll_x

a3ld firmade por & funcionacia judisial Jorg Weardich
en su calidad de funcionaric fedatario del despacho

& documents esia provisto del zello dal Tribunal municipal de Munizh

confirmado
<n Munich 6. 19 de cctubre de 2010
par 2t Jues del iribunal raunicipal, Dro Wich Fahn, o and de 3 (gparesgn tant ’
[= =
q 8 =
del Frezidznie dal iribunal municipal de Munich =g E 22X
=3 ~ [
. 8 = EZ
bajo &l Ho, GanA 9101 a o, 838/10 ;E’\\; =
= J =
= g 22
- . a3 : 3
Sello: 10. Firma 2 )
% N
Y‘:‘!
Dr. Uirich Kithn s

(firma y sello)
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20

UN APARATO PARA DETERMINAR UNA SENAL DE AUDIO MULTICANAL DE

SALIDA ESPACIAL

La presente invenciin esti =n el sanps del procesamients de

audic, =spzcialmente =1 procesamients de propiedades de aundis

El procesamients de audic y/o la ocdificscién ha avancade en
maichag formas. 2@ genera mis v waz dzmanda por aplicacicnes

Az audic egpaciales. En muchas aplicacicnes el Erozesamizn

o
O

Az la seflal de audi: 32 utiliza para desocrrelacionar o
representar scfiales. Tales aplicaciones pueden, por ejenplo,

1levar a cako mezolas mone a estéres, monc/esbéres a mescola

i—"i

milticanal, veverberaciin artifisisl, ampliaciin esbéres o

mezcla/reprezentariin interaceiva de uguario.

Para ciertas clases dez sefiales come por ejempls sefisles tipo
ruids coms por  ejenpls  sefiales similares a  aplausc,  los
giztemas Yy  métodos convencionales sufren Jde ~znlidad

= utilica un mEcado

perceptiva inaatisfactoria o, =21 =
crientads a ohijetoz, alta complejidad computacionzl dekids al
namers de evantoz anditivos a 2er moldzados o proosezados.
NOtros ejenplos ds material de auwdiz, que son proklematicos,
son Jeneralmente 2l material anbiental ooms, por o ejenplos, =l

ruids que se emite por una bandada de pajarce, la costa del

7



mar, <akallos galipands, una divisisn de acldades marchando,

etc.

Los conceptos convencionales utilican, | Cn ejemplo

axdificaciin estevecparamétricsz o MFES envolvente  (MEES

I

Grups s BExpertcs en ImAdgensa en Movimients) . La Figura o

3

lestra una aplicaciin tipica de un desccrrelacionad-r en un

sefial de

i

Hé::l?i S mond a estéres. La Figura & mieskra una
entrada mons propireisnada a un desoocrrelacicnador 610, Jue

Proporziona una 32fial ds entrada desccrrelacicnada en su

2alids. L=

ru

2fial de entrads criginal ge proporsicna a una

matric de mezcla 420 junkto 2on la sefisl desocrrelacionada.

Independiente de los parametros de control de mesola 630, ze

Cepregenks una gefial dz zalida eskcéres. El degcocrrelaci-snador
de zefial 610 Jensra una gefial deascrrelacicnada D ocargads en
la etapa dz formaziin d2 makbriz €20 juntc con la sefial wono
822a M. Denktrc Jde la maktriz de wescola €20, loe  canales
zatires L (L = Zanal eskérec iscquierd:s) v B O(F = Canal
zztires Jderecho) se forman Az ascuerds con una matrisc de
mzz2la H. Los ooeficientes en la matrizc H se pusden fijar,

dependiends Az la aefial o 82 pueden controlar por un usuario.

Alternativaments, la matrizc 2¢ puede  2onbrolar mediante
informacién lateral, transmitida junts oo la mezcla
redustora, que oonbticens una  Jdssovipesiin paramétrica ackre

cime mezolar las sefiales de la meccola reductora para formar

1a 5lida multicanal Aszeada. Esgtz  informacidin lateral

it



o

zzpazial  e=e Je vzra usualwmente mediankte un codificadsr de

gefial antez dzl procesc de mecola.

Ezts a2 hase tipicamente en la codifisacicén ds audis espacial
paramétrics ofms, por ejempls, en Pavamebris Steres, oF. J.
Brzebaart, 8. van de Par, A. Fohlrausch, E. Schuijers, “High-
Mality Pavametric  Spatial Audic Cedificatisn at Low
Ritrates” en AES 114™? Convencifn, Berlin, Freprint 6072
Mayc 2004 y en MEES Surround, <f. J. Herre, F. Ijirling, J.
Brezha=rt, eb. al., “MPE3I Surreund - +he 20/MEE3 Standard
for Efficient and Conpatikbde Multi-Channsl Audio

cdification” en log  Procedimientoss de la 152%™ de la
Convenciin ARS, Viena, Zuskria, Mays 2007, 32 muestra una

estructura tipica de un decodificador estéres pavamdtrios =

al

la Figura 7. En eate =jempls, el proceas de desccrrelacisin

1]
o

Azzarrclla en un dominic de transformasiin, que se indica por
un an&lisis de banco de filtys 710, que transforma una sefial
mon dez entrvada al  dominic e transformacidin conn,  por
ejemplo, 2l dominic de fresusncia en términcs de un nlmers de

bandaz de frecusncia.

En ¢l Adominic de frecuenci el descorrelaciocnadsr 720 gensra

1]

la gefial Jdescorrelacionada ocorrespondiente, que 82 wa

[X3)
[}

meoolary en la matrizc ds meczcla 730, la matrizc de meccla 7
considera parimetros de meccola, que 3¢ suministran mediante

la caja de modificzaciin de parimetros 740, Jque =sti provista

1]
b
Yy
t'J
r-1
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P
¢
=
fm}
!
g
ot
)
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con paramstroz Jde entrada espacial vy

1 ejenple mostrade en la

il

contral  de parimetros 7800 En
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Fiqura 7, ze pusden modificar leos paramnetreos egpaciales por

un usuaric o por herramisntas adiciconales, soms por ejemplo

Y

Froceaamisnts  posbericr  para reprasentacidn/presentaciin
binaural. En este cazs, 8¢ pusden fuzicnar los parameitros de

m2scla con 1oz parametros de filtros hinaurales pars formar

log pavametros de entrada para la matriz 4

Fod

ocla 7

g

m

g

0. La
mediciin Az loa parametbros g2 pueds llevar a cabe mediante el
Flogue de modificacidén de pariametyroz 740, La salida A= 1a

matric de mezcla 720 proporciona lueye z un banos de filtro

1]

A= ot

0
Jar
]
fac

2313 7460, Jque determina la s2efial A= zalida eztéren.

Coms 22 describil antericomente, la 3alida L/R Ade la matris

Az mzccla H pusde 22r 21l compukbadsr de sefial de entrada meono

M v la szfial descorrelacicnada D, por ejempls de asuerdo

En 1l=a matric A= m=zcla, 1a 2anktidad de aonido
dezcorrelacicnads cargads en la 2alida se pueds: controlar
gobre la base Az parimetros transmitidses coms, por ejemplo

gals (I =  Correlaziin  Intercanal) v/ mezolads

(1]

{1
O

configuracicnes definidas por el usuario.

Q= oy,

Peciied

blece obro mEtods convencional mediante 21 método de

i

3k

:_[l

permutaciin tenporal.  S:  pusde encontrar  unia propassta
dzdicada ackre la descorrelacidin de sefiales similares a
aplausce, por ejenplo, en Geravd Hothe, Steven van de Par,

2f  Applause

'_l.
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Jercen Bresbaart, “Maltichannel  Jaod

9.
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igqnals,” en  EUFASIP  Journal  on Advances  in 3ignal

Prozessingy, Vol. 1, Art. 10, Zooik. Ajqui, a= =

)
(9]
=
3
I
jd
P}
o
=
0

sefial de anlis montfinica  en segmentoa A=z tiempo
gobrepmestos, Jue gz permutan tenporalmenks en forma
gendcaleatoria dentro de un “adper” bloqie pava formar 1os

2analex  de

(17}

alida zorrelacicnadss. Lag permutacicnes  son
rutuzlmente independientes para un nimers n de  zanales  de

salida.

Otrs mEtods ez el intercambic de canal alternante de 1s copia
criginal v retrasada con el fin de  chtener uns sefial
dezzorrelacicnada, aolizitud Ae patents Alemans 2.

102007012022 .4-55,

En aljyunsg z2istemas conceptuales convenzicnales orientadss a

chijetoz, por ejar

(l'

el en Wagner, Andreas; Walkther, Andre

[*N]

om0
=y

Melchoir, Frank; ZStranf, Michasl; “3eneration  of Highly

7]

Imwzrzive Atmospheres for Wave Field Synthesis Feproducticn”
en la 11&%7 Convencifn Inkternaci-nal BA3, EBEerlin, Zood, 3e

dzzcorike  ofma  2rear una  esacena inmersa fuera de mushos

chjetos coms por ejemplc un aplamss sencillc, mediante la

1]

aplicacziin de zintesisz A=z canp s Jde onda.

An otrz métods ez el denominads Yoodificaciin de o audin

Airec2icnal” (DivAC = Codificacidin d= Andic Divecocicnal), que

)

23 un métods para la vepresentacidn esgpacial del  sonido,
aplicakble para diferentes zistemas Jde reprodunciin dz gonids,

nf. Pulkki, Ville, “Spatial  Sound Feproduction with
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Dirvectiomnal Audic Codificakion” en J. Audis BEry. 3oz vel.

o Moo &, Z007. En la parte d: andlisziz, ze

g

z2kbima  la
difusgividad y direccidn de arrike del sonids en una dnica

ubicaciin dependiente del tiemps v freousncia. En la Farte d=

T.Q

intesi

[u
Tf

o las sefiales de misvdfono s dividen primers en

i

artes difusaz y no difusas v luzgs se reproducen ntilizands

wh

if

I\

1

I

ntes eatrategias.

Loz métodos convencicnales tienen un nimerc de dezventajas
Por ejenpls, mezola guiada o no guiada de zefiales ds audio

que tienen 2ontenidoz tal zoms aplansca Fusden reqmerir una

T

dezacorrelacin fusrte. Por rnaiguiente, de una parte, la

Azscorrelaciin fusrte &z necesaria  para restaurar  la

]

gsensaciin de estar en ambiente, por ejempls, en un saldn de
aonzierts. De  otra parte, los filtros de descorrelasidn
adecuados,  2ome por  ejempls,  todos los filtreos de  paso,
degqradan una reproduseiin de calidad de eventos transitorics,
coms un Gnico aplansc al  inkrcdociv efectoz de manchas
temporales tal come los antericsres y poeteriores y filtro de
1lamada. Mas aln, la paniramica espacial de 1oz eventos 1=
aplanzs gencills g2 tiense que hacer atbre una rejilla de

arirrelanciin ankiental debe

g

tienps hastante fina, aungque la A

ger cuasi estacionaria durante el tiempo.

Loa sgistemas de=l egtads de 1la téonica de aouerds 2on J.
Brechazrt, &. van Jd= Par, A. ohlrausch, E. Schuijers, “High-
Cuality Farametric  3pakial Audic  Codificaticon at Liow

Bitrates” en AES 116" conventicon, Berlin, FPreprink 6472, Mayo



004 and J. Herre, . Fjfrling, J. Breehsa et. al., “MPEG

surriand - the ISZO/MEES 2tandard £or Efficient and Compatilkle
Multi-Channel Audic Codification” en loa Procedimientos de la

122%% Convencidn ARS, Viena, Austris, Mayo 2007 2onprenden

Il

n

rezzluziin temporal ve. estabilidad ambiental vy degrada

de zalidad transitcovia v

]

Aesccrrelacidn amkbiental.

Un sistema Jque utiliza el méktods de permitaciin temporal, por
ejenpls, presentard  Asgradaciin perceptible del sonide de -
galida d=bids 2 una cierta calidad rvepetitiva en la 2efial de

aundic e z2zlida. Esto =2

=z dekbe al hecho d: que une v el misno

gejments Az la sefial de entrada aparecen inalteradsz en todos

g
l )
m

L, aungue en un puanto diferente en el
tiempo. Adicicnalmente, para evitar la densidad e aplaunso
inzrementada, alguncs de 1os canales criginales que tienen
que  dejar en la meccla v, asi, algin  evento  andit

£

importante 2e pusde perder en la mezcola resultante.

En loaz sistemas orvientados a cbjetos, normalmente tale

1]

eventos Jde gonids bienen espacics coms un grups Jrands de
fuentesz zimilarez a puntcs, que conducen a una implenentacisn

computaciconalmente conpleja

Ez 21 akjets de la presente  invenciéin proporsiconar un

zonzepto mnejorads para el proceamiento ds oaudio.

m

>
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Este objets e logra wediante un aparaks de asusrds ocn la

reivindizacién 1 y un mitods de acusrds oon la reivindicasiin

1l6.

Es wun hallazgs de la presente  invencién me 22 pueda
dzscmmponer unz geflal Az audio en diverass oomponentes a los

qIe una  representaciing espacial, por  ejenpls,  se  pusds

\J

adaptar en Lérminos de una descorrelacién o en Lérmincs Jde un

mitods de panes de anmplitud. En okras palakrzas, la preaente

g
m
0y}
1)
g

inventiin ase n 2l hallazg:z de ques, por ejenpls, =n un
czcenaric 2on miltiples fuentes de andic, las fuentes de
fonds v primer plans s: pueden distinguir ¢ repressntar o
degcorrelazinar en  forma  Aifzrente.  Las  profundidades

z3paciales  v/o  aloances  de chjetcs de: audic  ze  pueden

distingnir Jensralnente en forma diferente.

Uno Az lzz puntos clave de la presents invenciin es  la
compeoaiciin de gefiales, coms 2l gonids que 22 crigina A= un

aplanzs de 1

[A}]

audienzia, uvna kandada de aves, la oosta del

mayr, <akalles Jalopand:, una divisiin de 3c0ldados marchando,

1

z£c. en un primer planc y en una parte de fonds, oon 1o oual

|_I
N

part

g

dez primer plans oconkiene evenktos de anditorics
gsencillos originados Jd=, por ejemplc, fusntes ceroanas en la
rarte de fonds tiens la ambientaciin de los eventos lejanoss
cevceptualmente  fusionados, antes de la mezcla final, =e
procesan por Separads estas Jdos partes de sefial, por ejemplo

con 2l fin de sinteticar la oorrelaciin, representar una
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[

Lag realizaciines no 32 unsn para distinjyuir seole las partes

(SO

dz  primer plancs v de fondo de 1a

1

aefial, e2llaz pueden

distinyuiv milktiples partes diferentes

i

4

g
T
i
]

audic, que todas

Fusden rvepresentar o degoorrelactionar en forma diferente.

En general, las sgefiales de andic 2 pueden degoomponer en n

partes  gemifnbicaz  diferentes por  realisaciones, que  se

procesan | D separado. El proceganiento

i
(I
oa]
w
=
at
E‘l"
‘-
_\
e
1d
TO

sompesiciin de diferentes componentes semdntices
gz pusde lograr en el ciemps y/o en el dominic de fre-usencia

por realizaciones.

=
i}
L3}
Ix]
g
1A}
[
|_|
. )

caciones pueden proporeionar la ventaja de calidad
perceptiva supericr del  sonids representads en cosbos
computacicnales mderadns., Las realizaciones aqui
propoveionan un mEtods de dezocrrelaziin/representaciing que

cfreace alta 2alidad perceptiva El anstos moderados,
zapecialmente para el material de audic critizc come aplausos

u otro material ambientsl similar coms, por ejempls, el ruido

quez @2 emite por una bandada de aves, la costa A2l mar, .
calkalloz yalopands, unza diviziin de scldadszg marchando, =to.

Lasz

realizaciones de la presente invenciin a2 detallarin oo

i}

la ayuda de las fijguras acompaflantes, en las que

LY



miestlra un=a

determinar una

espacial;

Fig. mlegbra un disgrama
Fig. mizstira uria

miltiplicidad 4
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ejempls  de
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Fig. 7

a

realizacifn

sefial

ilustra uns aplicacidn Jdel estads 4

donednic

et

10

dz un aparatso
de auvdic multicanal de

dz bhloques

e

de otra realizacisng

e ilustra
de

Sy

una
soompusstas;

2on un primer plans v una
dAzszcomposicidn semdnktica de fondo;

un  méEtods

urn 2ompeliieni

N

socnids que

(h

e

Ae la téonioczn e
de frecuencia en

(i

red.
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La Figura 1 muestra una realizacidn de un apavrakbs 100 para

dzterminar una zefizal d: andis multicsnal de

’_l

17}

alida espa

bazads en una  sefial Az audic A= entrada. En algunas

adicionalmente  1la  zeflal  de  audic  multicanal  de salida
ezpacial  sokre un  parimetrs Ade  entrada.  EL Fariamstrs  de
entrada a2 pusds gznerar localmente v proporaionar oon la

g=fial de andic de entrada, por ejenpls, oome informasidn

En la realicaziin deazrita en la Figura 1, &l aparate 100

comprends un Jdsa

omponedor 110 para dsscomponer la sefial  de

[17]

audiz de entrads para chtener una primera scefial desccnmpuesta
Tz tiene una primera propisdad semintica vy una segunda sefial
dezgconpuesta que bizne una segunda propiedad semdntica que ez

Aiferents de la primera propiedad semintica.

El aparats 100 comprend: adicionalmente un representadsr 120
Fara representar la primerva a=fial desocompuestza utbilizands una

primera

(W]
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T
\g
=
[N
f1
T
F.l.
[
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R
(L
.
d
T
e
'—r
il

edentacién para ohtenser una

primera =zeflal representada que Liene la primera propiedsad

utilizands una zejgunda 2aracteristica A= vepresentaci
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Una propiedad semdntics pusds oorrespondsry a una propizdad

cepacial, como cerca o lejoe, amplic o enfocads, /o una

4
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rropiedad dinfmica come por ejemple 2i una sefis] es cinica,

egtazicnaria

u)

> Ebrangitoria v/ una propiedad Az doeminancia

coms por ejempls 21 la sefial ez de fondo o primer planc, una

medicidn A= la misma TeSpe

2

Civanente

Mag ain, en la rvealizacisn, <l aparabc 100 conprends: un
procegadiy 120 para prosesar la primera sefial representada v
la segunda sefial representada pera chtener la asfal de audio

multicanal de 3alida eszpacial.

En

R
—+

traz palabraz, el desconponedsr 110 2z adspkta  para

2
ol
|_l
jun
i

descomponer 1la St audic A cenbrada, algunas

O
{
o
=
=
ul
h
o1
=
]

realizacicnzs tiensn base en el pavametrs A
Azszomposiciin de la sefial de auwdis de entrada =& adapta a
propiedades seminticas, por ejenpls espaciales de diferentes
partez A2 la  sefial de audics de  entrada. Mis  ain 1a

120 de

1]
il
=
T
L
Jr

representacidin llevada a cabs por =1 veprs

uerdo

" 1

con 1z primera vy gegunda caracteristicaz de

=
18]
=
=
g
U'J

entaciin también se pueds adaptar a laz propiedadss

o

V]

iales, que permiten, por ejempls en un escenaric en

a0
17}

I:v

.

0]

Aonde la primera sefial desccmpusstza corresponde a una 2efial

dez audic de fondos v la segunda sefial descompussta correspondse

a unza 2efial de audic de primer plans, 8¢ puedsn aplicar

diferentes representaciones o deszcrrelacionadores, la ckra

términge “primer planc” ze entiends: que 2e refisre a un chjeto
de audic que eg dominante en un anbiente de audic, de tal

manera Jque un potencial oyente notaria un objebo de andic de

’5@
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primer plans. Un shiets de audic de primer plans o fuente se
pusds distinyuir o Jdiferencizr d= una fuente u chijets de
andic de fonds. Un ckjetc de audic de fonds o fuente puede
T2 n> 223 percikids por un ovente potencial en un ambiente
dz audic por 2er meniad diminante que el cbjets de aundic de
Frimer plancs o fuent:. En una realizacién loa chjetozs de
audic de primer plans o fuentes pueden asar, [erc no se
limitan a, unz fuente dz aundis similar a un runtos, <=n dondes
loz skjetos de zndic de fonde o fuente puedsn correspondsr a

chjetzz Az awlis espacizlmente mAds ampliss o fuente

UJ

En otrae palzkras, en vealisacicnes la primera carazteristica
Az representaciin s puede bazar en o ooincidir con la

primzra pripiedad =enin

3
o
.
L9
w

[ -
-
H
.P'L‘
0]

ejunda caracteristica de
representacifin 22 pusds basar en o acincidir -con la zegunda
Fropisdad gemédntica. En una realisacién la primera propisdad
gemantiza vy la primera  carackteristica de  rvepresentacidn
correspondzn a una fusnte de andic de fonds w chjeto v oel
representador 120 2e puede adaptar para splicar el panss de

S

amplitud a la primera 22iial  descompusgta. El reprezentador

i1

120 =& puede adaptar adicionalments para  proporcicnar la
primzra  sefial representada con dzs wversiinss de amplitud
canzadas de la primera sefial desconpuesta. En esta

realizaciin,  la segunda propiedad  semintica o la gejgunda

caracteristica de repregentacidén corvespondsn a una fuente de

A3

Al
0}
T
[§1]
7]

andic  de fondos u cbjeks, una pluralidad de

m

eapectivamante, v <l repregentador 120 se pusde adaptar para

I\

aplicar una descorrelsciin a la sejunda sefial desocompussta

)
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proporcicnar coms la sequnda sefial repregentada la segunda
zefial  descoampuestn v la versifn  desccrrelacicnada de la

misma.

En realizacicnes, 21 rvepresentador 120 as paede  adaptar
adicicnalmente para vepresgentar la primera sefial dezzconpuest

d=z t£al maner

a

que la primera 2aracteristisa s repressntacidn

i

n tisne que introdusir una caracterisktica de retrazo. En

7]

otras palakyas, puede no haker Jdesocrrelacién de: la primera

0]

efial descompuesta. En otra realizacifn, la  primera
caracteristica Az representaciin pueds tener una

caracteristica que introduce vebraas que tiens una primera

repregentaciin puseds tener una 2

C[a

[OF]
=
=
£y
wm

cantidad de retraso,

La gejqunda cankbidad  de Eraa

D}

»o22 maycr e la primera

C[n

|_:.
o

antidad dz vretrzac., BEn okbraz palsbras en esta realic in,

la primera zefial descompussta v la segunda zefial dzzoompuszts

gz  pueden  desoorrelacionar, gin  embaryc, el nivel de
Azzgoorrelaciin pusde egcalar 2on la 2anktidad de  retraso

introducida a las weraicnes desccrrelacionadas respestivas de

las gefiales Jdescompuestaz. La descorrelaciin pusde por 1o

7}

(7]

iy

tants 2er mis fusrte para la sejundas sefial desoonpuesta que

~

rara la primers 2efial desoonpasska

f F)
,l\
[ A

-
l_l
iy
()]
il
(09}
=
5
oy
w

En realizacicnes, la primera sefial desconpuest

gefial descompuesta puedsn scbreponesrss yv/o pusdsn estar en

L]

v

sincronia con 2l tiempe. En cbras palabras, 21 procsgsamlento

o}

de 1=z .

g
u

efial 32 pusde llevar a o2aks en forma de bloqmes, =

79
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dondes un klogue d= musskbrzs de sefial de audic de entrada se
rmede subdividir por el descomponedcr 110 en un nimers  de
bloques de egefiales descompusstas. En realizacicnes, =1 nimero
de  eefiales dzsconpusstaz pusde por 1o mencs sohreponeras
parcialmente en el dominis dz tiemps, ez desivr ellas ruedszsn
representar muestras Jde Jdominic en tiempo schrepuestas. En
ctrag palabraz, las sefiales descompuestas pueden correspondsr
a partes de la sefial Az audic de entrada, que == sskbrepone

eg  dezir gque representa peor 1ls mencs  aefizles de audio
parcialments  similtineas. En  realizasiones  la primer  y
gzyunda  #efiales  desconpusstas pusden repressntar veraiones
tranzformadas o filbradas de una =2efial de entrada criginal.

Por ejempls, =llas pueden representar parkes de sefial Jue 2

extrzen Jde una 2efial

it
a7}
m
@
Y]
H -
w
'_J
o
)
=
'-'-(
&
«I‘
7]
ot
BT
o}
o
L

corresponde por
ejemple a una fuente de sonids cercana o oa una fuente de
gonids wmie distankte. En cbras realizaciones, ellas pueden
corresponder a DOMEoEntes de 3=fial egtacionaria v

transitoria, eto.

En realicacicones, el representadcy 120 22 pusde subdi-ridir en
un primer representador vy oun @sgunds representadcr, en donde
el primer representador se puede adsptar para reprezentar la
primera  2efial  descompuests el gsgunds veprasentador se
Fuede adaptar para reprefentar la segqunda seflal descompuesta.
En realizaciones, =1 representadsr 120 se puede implenentar
en =1 ascftware, por ejenplo, com> uan programa almacenads en

una  memoriz para gque  corra 2ckhre un procesador o un

)
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srocesador de zefial digital que, a su vez, ze adapte para

representar las seflales desconpuestas seouencialmente.

El represgentadcr 120 2e pusde adaptar para deso-rrelacionar
la primera sefial dezcomgpuesta para cbtensr una primera sefial
Azacorrelacionada v/o para deascorrelazionar la gegunda sefial

dezzompussta para htener nna Segund=a 2emial

U]
\'l'

Azzeocrrelacionada. En otras palabras, el representadsr 120 se

ruaede adaptar rara desaorrelaczionar 1

£y
103
(]
4
'—l
1
1]

deazompuzatas, 2in enhargs, uktilicand: diferentes
caracteristizcaz de  descorrelaciin o representacisn. En

realizacicnes, el representador 120 se pueds adaptar =

52
lra
=
1
e
[

adaptar para aplicar el panss Az amplicud 2 una d: ls primera

Vv ogegunda sefiales descompusatas en lugar d: o en adicifn a la

descorrelaciin.

\!’
Y]

El reprezentadsr 120 = pusds adaptar para represenktar la
primzra y segunda sefiales representadas que tiensen cada una

tantos 2omponentes 2ome canales en la 2efial de audio

rulticanal de salida espacial y =1 procesador 120 g2 pueds

Pl
: o
=
o
Bl
'—l
o)
W
=
w
o

’-

=
|_|
=
pi}]
=
.
7.

componentes de la primera vy segunda
g=fiales  representadas para obhtensr la 2sfial de awdio
milticanal 4z salids espacial. En otras realizacicnes <1

reprezentadsr 120 g2 pueds adaptar  para repregentar  la

o

primera vy gejgunda sefiales representadas que tienen cada una

mencs Jonponentes que la 3e2fial de andic multicanal de salida

iy

spacial vy oen donde 2l procesadsry 130 se puede adsptar para

oy

componentes de la primera vy segunda sesfiales

=
(To
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‘_.l
o
=
|_I
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repreasntadaz para ckhtener la sefial d: audic nulticanal de

La Figura 1k muesktra <kra reslizacidin de un aparat.o 100, gque
comprande  componentes gimdilares 2fims g introdujercn son la
ayuda d= 1la Figura la. 2in enzargs, la Figura 1k muestra una

realizaciin que tiens mis detallez. La Figura 1b muestra un

P l

wdic A

[Tt
Y

dAzsconpenedsr 110 que recibe la sefial Jde ntraia vy
cpoicnalments @l parvimebrs de entrada. Coms ge ruede ~rer a

partir de la Fijur

[

1k, ¢l dezcomponeisr 32 adapta para

Proporcionar una primera 2:fial  descompuesta vy ouna segunda

D)
\‘n
e M
a)
1—!
<o
Iz
iz}
[¥]

1 )

mpuesta s un reprezentador 124, gme se indica por

las lineas sombrezadas. En la realizaciin moatralda en la

\

Figura 1k, az& asume Jque la  primera  sefial  descompuesta

orresponde a2 una fuente de awdisc 3imdilar a punts como la

T2
I
=
‘rj_l\
jax}
T
[.!
(9]
:_Li

primera pripiedad voque el rvepresentador 120 2e

adapta para aplicar =21 panec de amplitud coms la primera

~

=13

i

[y
i

caracter

1]

tica  de  representaciin para la primers

7}

dzacompuesta. En realicaciones la primera vy sejunda a=fiale

dezcompuestas i intercambiakles, ez dezir  en otras

realizaciones se pueds aplicar paneds de amnplitud a la segunda

sefial dzscompuesta.

En 1: el representador

a
|4
m
o
l__l
|_|
L3
g_]_)
C1
|_
N
=
=
[
g
7}
V]
=
'_l -
o
0
(0
i
jm
=
1
o
[y
(L]}
=
=
A
'_l
m g

120 mueskra, <en la wuka ds la seflal A= la primera sefial
degrompusata, Aoz amplificadcores eszalakles 121 y 122, que =2

tan para  anplificar Aoz copias de la primera sefial

[ H
\
)

)

Lo

dzgoonpueata de forma Aiferente. Los diferentes factores de

W
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amplificacifin  utilizados  puedsn, en realiczacicnes
determinados dezsde 2] paramstrc  d=  entrads, &1 bras

realisaciones, &llos se pueden determinar = partir ds la

a una entrada  d=  nsuarico. Laz 2alidas de loa dcs

anpplificadores eacalables 121 v 22 2e proporoiconasn al

D]

procesador 120,  para =l que 82 proporcicnarin Jdetalle

adelante.

Cims ge pueds ver a partir 3

1Y

la Figura 1k, =1 descomponedsr
110 proporcicna una SeJurda sefial descompussta al
representalsr 120, que  1llevra a  cako una  representaciin
diferente en la 1tz de procesamients de la segunda  sefial
dzzcompuezta. BEn okras  realiszacicnes, la  primera sefial
dzzzompuesta se pueds  procesar en una ruka desorita
actualmente asi come btankién o en lugar de la segunda =efial

Azzoompuesta. La primera 7 segunda zeflales desccmpuestas ge

En la realicacién descorits en la Figura 1k, en la mmta des

procesamiente de la segunda 3efial  descompuesta,  hay an
dzzeorrelacicnadcr 122 seguids por un rotadr o estéren

paramstyico bl mSAnlo e m==cla 124 2N gegunda

caracteriatica de rvepresentaciin., Bl descorrelaciconador 123

\}]

gz pusdz adaprtar para  descorrelacionar  la segunda sefial

dezoompussta XTk] vy [aRYA Proporoionar una wersiin
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dzacorrelzcionada OF]  de  la  segunda sefial  dsac 2ompasska
modilels wdduls de mescla o estéves paramétriss 124, En la
Figura 1k, la 2efial wono Y[A] 22 2arga en la unidad d=
deszzorrelacionadsr “D” 113 asi ocom: tanbién 2l widuls  de

mecela 1240 La unidad de descsrrelacionadsr 123 pueds crear

la versiin descorrelacicnada OF] ds 12 sefial de entrada, Jque

=nzrgia & largs placo. El mdduls de mesols 124 pnede caloular

17}
g

unz  matris Az mecela basads en parimekbro gracials

Tit
]
A

)]
H
=]
o
W
T
'_l
[1
m

los canales de egalida Y[F] v YiF]. Bl mdduls de

4

2
i
01
1
(o

& 2e puelde explicar dz acuerds -~on

KUEY] [ 0 cos(a+f)  cin(e+ ) |[X[A]
YIF] 10 e || cos(-a+R) sin(-a+pB)| Qlk]

con 1o parimetros: o, o, oy f que 2mn oonstantes, o

tiempo- v valores variantes de frecusncia estimadss ds la

~

gefial  de entrada V[A] adapcivaments, o transmitidos como

u’)

informaciin lateral juntc con la sefial de entrada V[k] en la

forma de por ejempls parimetros ILD (ILD = Diferencia de
Mivel Inktracanzsl) y  pavamstros 102 (I0T = Sorrelacién

Intracanal). La sefial  Y[Z] ez la s2efial wons recibida, la

gzfial QO[] =z la zefial dzsocrrelacicnada, que 22 una wreraiin

b
[¥)]
-]

ida se denctan por Y] v Y[E].
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Bl Adezcorvelasicnador e

f

i
1)

i

rasde  implementar coms un

filtrn IIP (IIF = respucesta

Q)

1 TImgulsc Infinita), un filtro
FIP arkitravic (FIE = Respuesta de Imgulss Finita) o« un
filtro FIP esfpecizal utilizands una etapa 2encilla para

~

retrazar simplemente la sefial

Fl'

Loz parametrozs ¢, o, @ v £ diferentes pusden determinar ds
dife*ente$ formas. En algunas realicacicones, =21lca 2= pueden
dzterminar simplemente mediante pardmetros d: entrada, me e
pueden proporzionalr junkts con la zefinl de audic e entrada
por ejenpls, con log datcs Jde mescla veductora  acms una

informaciin lakeral. BEn otraz realizacicnes, &ll-s a= rueden

FJenerar localmente o derivar a parvkir de propiedades de la

=
T
=
)
[WH
)

gefial dz audic d= =

[\
Yy

adapta para proporcitnar la segunda 2efial represeniadsa

|_I
B
2D
1]
D
,u

en términcs de laz Jdos geflales de salida RE] oy LE] del

De aozrd:s 2on la ruba de procesamients de la primera sefial
Aescompuesta, las dos versiones paneadas Az anplitud de 1a
crimera fefinl desocompuests, disponikle ds las g2alidas de los
Aoz anplificadores esacalakles 121 vy 122 también 32
proporeionan al procesador 120, En obras realizacionez, los

amplificadores ezcalables 121 vy 120 pueden estar presentes en

uh
in
(T
=
Py
[]

el  procesador 120, en  donds gola la primer

| 4
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¢

]
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descompuesta v un factor de panec s

1]

pusden proporcicnar por

el representador 120.

Comz 22 pusds ver en la Figura 1b, 21 procezadsr 120 ze rueds
adaptar para prossar o combinar la primers Sefial
representada vy la sejunda sefial  representadz, en egta
realizaciin simplemente al conbinar las 2alidas con el fin de
rroporcionar una sefial estéres gque tiene un canal izquierds L

Yy un canzal dzrecho Foqme corresponds: a la sefial de audi-

miltizanal dz 2alida espacial d= la Figura la.

En la realizaciin =n la Figura 1k, las rutas de sefislizacién,
g2 determinan 1log canales izsgquierds v derscshe pars una sefial
estéres. En la ruta de la primera sefial  descompussta,  ze
llava a czake en panes  de amplitud  nediants  los dos
anplificadcres escalables 121 y 122, por 1o tanks, los dos
compeonentes resultan en dcs seflales de andic en faze, que =e
eacalan de forma diferente. Esto oorresponds a una inpreziin
Az una fuente andic similar a punks come una propisdad

senidntica o caracteristica de representaciin.

En la ruta Jde pricesamizsnts de sefial de la gegunda 2efial
Aegscompussta, laz  sefiales de  2alida N AT A AT 4 s2
propovcionan en el procesador 1200 que  corresponde a0 1oa
canales izquisrds y o desrechs come 2e determina mediante 21
mSdule de meccla 124, Loa  parametros o, S oy f

determinan  la  amplitud  espacial Az la fuente de andio

M
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22

crrespondisnte. En obtras palabras, log parimetros S S, O
v A 2= pusden seleccicnar en una forma o ranys Jde tal manera
que para loe canales Ly F oualquier ccrrelasiin entre una

correlaciin mixima y ouna correlaciin minims se pueds cbtensr

+

w

n la zejunda rutz de pricesamients dz zefial  come seJqunida
caracteristica de reprezentaciin. Mis aln, ests se pueds
llevar a =abo Az forma independients para diferentes kandzs

de freocuencia. En obraz palabras, los parametros Sie S, QY

™

gz pusden 2eleccionar en una forma o rangoe de tal mancsra

[

CAn en fase, modelands una fuente de

an

que Loz zanals

I

2 v R

\tl
10!

1

:u

ndic gimilar a punts cons propiedad semintica

Loz parametros o, o, ¢ vy f tamkbién ge pueden aslescicnar
en wna forma o rangs de tal manera que los canales L v B oen

1a gegqunda ruts A procesamisnio A sefial ]

Azzcorrelaciconan, modelands una fuente de audic Aiztrikuida

{
1]
L]
u

acialmente coms propicedad zemintica, por ejenpls modelando

un fondo o una fusnte de gonids egpacialmente mi

1]

ampliz.

La Figurza 2 ilustra otra realizaci
Figura 2 megtra un blogue de descomposicién semintics 210,

que  corresponds al  descomponedosr 1100 La o szalida de 1la

N

dAescomposiciin femdntica 210 la entvada de una shapa de

o

g
7]

H
1]
’—1
e
0
i
W
=
ot
o
(W)
H -
n

n o220, gqus corresponds al representador 120, La

-

epresentaciin 220 eskd oompuesta de an namers de

i
ot
F!\

T
0y
[
y

-, - -

representadores individuzales 221 a 22n, 22 deciv la ekapa ds

(I'

dzgoomposiciin gemdntics 210 g2 adapta para descomponelr ana
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sefial dz entrada mons/ezbérec en n sefales descompuestas, Jque

tienen no propisdades seminticaz. La degzonposiciin se puede

llevar a cabo oon hage en param

\T'

Froz  que  2ontralan la

o))
b
]
u

conmpogizifn, que ge pueden proporeicnar juaks con la gefial

dz  entrada mono/estérec

. 22  presztablecen, 22 Jeneran

localments ¢ ze ingresan mediante un usuaris, ete.

(I

En Straz palabras, 2l dezzomponedor 110 e pueds adaptar para
dezcompeonsr la 22flal de andic de enkrads seminticaments seon
baze en el parimectrc de entrada opoicnal /o para determinar

2l parimetrs de entrada de 1z sefial d= audic de entrada.

alida A= la dezcorrel

=
o
L}
-,_u

cidén su etapa Jde representacicén 220
g2 proporciona lueys s un klogque de mescla 230, e determina
una 8alida mmlebicanal sckre la hase de  la zefiales
dzacirrelacionadas o reprezenkadas vy opricnalmente Lazads en

parametroa 32 mecola controlados.

Genesralmentes, las realizacicnes pusden geparar =l material A=

Anticos y o oorrelacionar

;_u\

gznids en n diferentez componentes semn

cada componente  por 3eparadc con un descorrelaciconador
. - » 1 - - — . .- n

emparzjads, que tamkién ge etiqueta D oz DU en la Fijgura 2. En

otras palabraz, en realizaciones lag  cavracteristicas ae

]

represcentacidn g puseden  enparejar  oon las Tpropiedads

geninticaz de las sefiales descompusstas. Cada anc de 103

propisdades geminticas de ocomponente de gefizl descompussta

componentes prolesados

\T'
\'l'
(T.'
|_J
e}
7]

correapondiente. Por 2onsigud
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s

il

Fueden

=

me-2lary para chitener la zefial multisanal Ae 2zlida.
Los diferventes componentez pusdsn, por zjempls, correspondsy

,..»r!

a osbjetoz de midelo de primer plans y de fondo.

En ctras palabras,

u‘)

=2l repregentador 110 == puede adaptar para

combinar la primers sefizl  des 2ompuesta vy 1

o
Lrd
@
t—-\
p
i
g
=
Sy}
|._J

descorrelazicnada para obtener una sefial de meccla multicanal

o~

2o la primera sefial  representada /o para

tI'\
a B

Dl
g

A I

combinar  la szjunda  sefial dzscompuesta v la gejgunda  seifial

correlacionada parva obtensr una sefial de mesola estéres como

la zegunda zefial representada.

Maz aln, <l wepresentadcor 120 s2e  pusde  adaptar  pava
representar la primera seflal desconpuesta de aouerds oon una
cavacteristiza Az awdic de fondo y/o para representar la
sejqunda asfial descompussta de aouerdc oon una caracteristica

de audic de fondo o viceversa.

Dzlide, por ejemplc, a que laz zefiales similares a aplans: ae
puzden Jer ooml ompusstaz de aplauscs sencillos, distintos

un ruido =2imil

)

r a ambiente que orijina de wvarics aplauszos

F—
g
Pl
g
T
P
l_l
4l
[37]
2
0
1]
1
I_J
g
973

lejancs denscs, una descomposiciin estak
gz pusde ohtener al distinguir =ntre evrentog de aplauscs de
fordo coms un compeonente vy fonds come ruids com: 2l ckEro

compeonente. En okbras palabras, <n una realizacidén, n=2. En

\i]

tal wuna realizacifn, por ejempls, el representador 120 8

pusde adaptar para representar la primerz sefial dzacinpussta

mediante panec de amplitud de la primera sefial descompussta.
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En  otras palabras, la  2orrelacidn o representasiin del

compeonenkte d: aplanss de fonds pueds, en realizacicnes, =

(b

r
; _ :
lograds en D comediants 2l panes de amplitud de cada evento

gencills con eu ubicasidén criginal estimada.

Bn realicacionzs, el representador 120 aze puede adaptar para
reprezentar la primera yv/o z2egunda sefial  dssoonpueskbs, pox

ejempls, mediante el filtrs de pasc de la primera o segunda

gefial dezcompuesta para cbbener la primera o segunda sefial

desgcorrelacionada.

En otras palabras, =n v

\I'

n)

alizacicnes, <l fonds 22 puede
Aezcorrelacionar o representar mediante el uss de filtreoz de
pass mutualmente  independientes m DY ;. BEn realizacicnes,

ante

[)
-

g3l el fond:s cuasiestazicnaris ze pueds procssar mes

loz filtros de pass, los efeckoas s Az 1.

\!
=
J¥)
3
2
=
r_l\
Tis
.
T
=
ia)
=
1A
'_l

0]

metodse de descorrelaciin dzl estads de la téonica anterior
gz pusden evitar de esta forma. Como panes de amplitud ee
rusds aplicar a loz eventos del chjets de primer plans, la
dznzidad de aplzuss A fonds criginal e puedes reolazificar

Lema  del estzadc de la

aproximadanente cons opussta al i

15}
1))

;_L\

técnica com>, por ejenplo, vepresentads en el parrafo J.
Brechaart, &. van Jde Par, 2. I'hlrausch, E. Szhnijers, “High-

salkial Audic Dodification at Liow

)
=t
n
l_l
|_I
-
A
Al
L)
)
=
W
=
g
lul
[
I_V
V]
T
e

Fitrakteaz” e=n AES 1167 Jomvention, Bevlin, Preprint €072, Mayo

I\l

2004 v J. Herve, K. I'jirling, J. Ereshkaart, =t. al., “MFE3

Surveound - the ISO/MEES Standard f:r Bfficient and Compatikle
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Multi-Channel Audic 2odifisaticon” en los Procedimicentcsz de la

122" Convenciin AES, Viena, Auskbria, M=o 2007,

En otrag palabraz, en realicaciones, 21 dleacongensdsr 110 se

rusde adaptar para dzecomponer la 2efial d: audic de entrada

.

0!
[
=
«,,u\
l_‘
et
l._l -

cament:s oon haze en 2l pardnetrs de entrada, en donde
£l pavimetrco de entrada &= pusde proporeionar junts con la
gefial de andic de enbrada coms, por ejenpls, una informaciin
latersl. En tal una realizacisn, =1 dezconponedsy 110 se

redes adaptar para determinar 2l parametro d

[yl
(I
=
p
=
£
(R
)
¢
g
l_-l
I

gefial  de awdiz Az entrada. En  otras realizacicnes, =1
Aezconponedzr 110 32 pueds adaptar  para  determinar el
paramstrs de enkbrada 2o un parimetrs e control
independiznte de la sefial de audic de entrada, que z& pusde

JEneray czalmentes, pressts

,_u

Llecer, o tamkién pusdes  ser

ingresada por un usuario.

ohtener  una distrikbucién  espacial  de la primera sefial

repreaents

,p

il
7}

Aa o la segunda aefial representada al aplicar un
panes de amplitud de banda amplia. En otras palakras, de
acuerds 2on la descripeisin d2 la Figura 1k antericr, en lujar
Az generar uana fuente zimilar a punts, la ubicaciin de paneo
dz la fuente =2 pusde wvarisr temporalmente con 21 fin de
Jenerar uns fuente ds audis que tenga una cierts distrikazidn

zgpacial. En realizaciones, el

=
1}
=
g
g
1
g
=
o
£
o1,
(%]
[
I._I
tD
D
]
11
e
[
]
jaf
it

adaptar para aplicar €l ruidse de passc bkajo yenerado

lozalmente pavra paneo de amplitud, =28 decir los factores d=

W
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I\t

gealamiznte para 2l panss ds anplitud pava, por ejempls, los
amplificalores esoalakles 121 v 122 en 1= Figura 1L que
corresponden a un valor de ruids generadc localmente, es

d=zcir Ti

1]
w

nen tiengs vvariante con un cierts anchs de handa

La

m

realizaciones 2z pusden adapbar para Speraras en un modo
quiads 2 zn un mods no guiads, Por ejempls, en un ezoenario
Juiadz, oon referencia a las lineas punteadas, poy ejempls en
la Figura 2, la descorrelaciin ge puede lograr al aplicar leoa
filtros de descorrelaciin de tecnclogia esténdar controlados
sthre una rejilla Jd= tiemps ovdinaria pava, por ejempls, el
fonde o 221ls la parte ambienktzl v chtener la correlacidn

mediante la rvedistrikucién A= cada events sencillo zn, Eor

In
if1

ejempls, la parte de fonds 3 braw del poeicicnamiznto
apazial variante utilizande 2l panes de amplitud A= kanda
amplia sobre una vrejilla Ae tiemps muchs mis fina. En cotras

Falzbras, en realicaciones, =1 rvepreasntadsr 120 2e puede

adaptar para  operar desoorrelaciconadorzs  para diferentes

m
g
jau}]
a
=
i
(]
un
g
oy
\_1
:51
,..1
\I»
U}
o
w
17}
Ty
=

Adiferentes rejillas de ciempos, por
ejempls basad: en Aiferentez escalas de tiemps, que pueden

egtar  =en términos A Jdiferentes indices de muezbtras o

([n

diferentes retrasos para los respectivos
dzzzcrrelacionadsres. En una reslizaciin, se pusde llevar a
calvy la gepavactiin de fondo v primer a 2abo, la parte de
primer plancs puede utilizar panes de anplitnd, <n donde la
amplitud 22 canbkia en una rejilla de cienps muches maz fina
quz la operacifn de un descorrelacionadcr 2on resgpects a la

parte de fondo.
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Adiciomalmente, 22 hace Enfasis en que para la descorrelacisn

dz, por ejemplc,  asfiales similares a aplausc, ez deo

it
g
=
o
)
F_l
g
7]

con calidad aleatoria o cuasiestacicnaria, 1=

Fogiciin espacial exacta de cada aplauss aencill- de primer

e

plans puede dz no ser A2 tanta importancis crucial, oome la

reperaziin d: la Jdistriucién Jeneral d: la multitud de

realizacione:

Tu

eventos de aplauac. Lasz rueden tomar ventaja Jde

7}

=X

7]

'tz heshs v puedesn operar en un mods no guizds. En tal modo,

el factor Az panses de amplitud mencicnads anterisrmente

L]
D

raede  cintyvolar medisnte ruids de pasc bajo.

[
a
o]
y
g
o
(]
L
(ER]

ilustra un  gigskema mons 0 estéres  gue  implementa el
eacenaris. La Figura 3 muestra un blogque de deascompesicilin
semantics 210 e corresponds al  dsscomponedsy 110 para
Aeacomponer la sefial de entrada wons en una parte de @efial

dzzocompuesta de primer plans y de fondo.

Comz 2e pueds ver  a partir de la Figura 3, la parte

Aezcompuesta Jde fondo de la zefial

il
g

representa mediante =1

cu
i
Rl
_l
[
ay
2
\T'
,J\
}_J
peh
A1l
ru
H

Pa zlacionada luegs e proporoicna

junts zon la parte descompussta de fonds no representzada para

gzfial dezzzcompuesta de primer plans e proporlicona a una etapa
D? de panes de amplitud 240, que correspeonda al representador
120. El ruid:z de pasc kajo generads localmente 350 tamkién
e3tid provisto ocon la etapa de panes de amplitud 240, que
12l  desconpuesta de primer

lueys puede proporciocnar la  sef

slano en una configuraciin d: panss de: amplitud parva la



15

20

29

)

meccla

[X3]
D
=
'F[I
It
o
m
3
o
[wh
el

ranes  dz amplitad ©©° 240 pueds
dezterminar  eu 2alida al proporcicnar o un factor  de
gezalamientc k para una sslecciifn Ae anplitud entre d-s de un

gruaps d

res Jde

T
it
17}
T
¥}

anal

g

2 de  audino, Bl fact-r de

fcalamiznt s k se puede

ing
a0
W
0
H

en dog ruidos dz Pazo kajo.
Com> 22 pusde ver a partiv Jde la Figura 2, 221l hay una
flecha entrz =l panss de amplicud 240 v la messla 230, Esta
flecha pusde también asi representar las sefiales de panes de
aniplitud, =5 dzcir en el cass de una mecola estéres, listo el
canal izquierds vy dsrecho. Coms 2 pueds ver a partir Jds la
Figura 2, la mescla 2230 que aorresponde al procesadosr 120 ze
adapta luegs 3l proceas o condina las  sefiales de crds v
Frimer planc dezccmpusstas para derivar la @alida eskbéreon.

OLtras realizaciones pusdsn utilizar procesamients native oon

2l fin devivar sefiales descompuestas d: fonds v oprimer plans

o parametroz dz entrada para descomposiciin., Bl descomponsdor
110 se pueds adaptar para  Jdeterwminar la primera zefial
Azscompuzata v/o la segunda sefial deacompuesta oon bass en un

métods Az zeparacifin tranzitoric.  En otras palabras, el

deacomponedor 110 se pusde adaptar para determinar la primesra

Oy}

gegunda gefial descompussbta 2on base en un méEbodo de2
geparaciin y la otra  3efial  Jdssconpussta 2on base en la

Aiferencia entre la primer nesta determinada vy

o
[0}
D
=
a
I__J
Wi
G
LY}
1
1
=

L

la 3=fial Jde awdic de entrada. BEn tras realizacicones, la

)]

primera o segunda sefiales desoonmpuestas se pusde determinar

cmn kasge en el mécods de geparaciin transitoric vy o la otra

1
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geflal desconpuezata 2e puede basar en la diferencia entre la

rrimera o segunda zefial dcsoswmpuesta v o la

1

POy
D

andio de

,.u

Nk

L7}

entrada.

El  degcomponsdsr 110 y/s =l repreasntadcr 1200 yv/o el
procesadsr 120 pusden comprender una ekbapa meoncosink Dirkd v/o

una =t

Y
e
L
g
)
[
[
e
.
g
5]
’Lv -
1
=1
'_l -

\{

rAZ y/o una etspa de fusifn DirAC. En

realisacicnes el Jdescomponedsr 110 se puzde  adaptar para

\

dzzconponer la zefial de audic de entrada, =1 representador

i_..\
o
<
0N
D
3
[t
0
ol
W
a
[
)
a
ot
)
=
_‘

para repregentar la primers y/o segunda
geflales dezccnpuestas, v/o 2l procesad:-r 170 ze pueds adaptar

pars procesar la primera y/o sejgundas sefiales representadas

I

en tErmincs de diferentes bandas de fremiencia.

Laz realizacicnez pusden utilizar la giguniente apreosimacisn

)

i
Wi

para la

]
{17}

efinles s2imilaies a  aplauss.  Aungqus Fusden
chtensr loz componentes Jde primer plans mediante métodeosz de
éIQl1ulun o detecciin tran@iktorics,  cof. Pulkki, Ville;
“Cpatial Sconnd Feproduction with Divestional Audio
Codification” in J. Audic Eng. 3oa., V21, S5, IIa. &, 2007, el
componente de fonds se pusde dazr por la 2=fial reziduzl. La
Figura 4 descrike un zjemplo en dondes un mEtcods adeouads para

cbtener un componente de fonds =/ (n)  de, por ejemplo, una

g=fial similar = aplauvso x(n) para inplantar la descompozicicn

)
P

gemintizca 210 en la Figura 3, &2 decir una realicaciin del
dezcomponedsr 120, La Figura 4 nmestra una sefial 3= entrada
de tiemnps discreta = (n), gue ez la entrada s un DFT 410 (DFT

Tranaformaciin Fourier Dizoveta) . La salida del blogque DFT

il

N\
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410 3 proporcionsa

420 v para un bBlagque de

blangqueamisnt:

La lida A= 1=

)
@

dzcir un ruids v ouns

ténica. El 1mmido

proporoionan a o un

1l
]
e
g
2
T
=
w
H

etapa de

31

Ppara un bloque para
Elanqmeaniento

gzhre la base de la =alida del DFT

c3pectrs v oproporciona dos
idual transitoria vy ouna sefal
residual

v la zefial

filcro LPC 450 (LEY = Qodificacisin de

Prazdicciin Lineal) Az la que se proporcionz la sefial de ruido

rezidual a la =tapa

ztapa de formaziin espectral 170,

la hase del

suavicad

%]

w

cfzpectral 470 a2 propaorciona al
Azcir una tranaformacidin Fourier dige

de cktensr 2’ (n) que

componente  Jde

Aiferencia entre 1s

Sapeltr

primsr

Az mezcla 460 junkto oon la gefial tinica
ebapa de rveszger pios espsetral 1440, La
dz mzsola 460 @2 proporsicna 1negs a una
que forma 2l espectrc sckre
auavizads suministrads por la etapa d=z
420, La salida Jde la etapa de forma
filkros de sinkesis 430, =3
zba inversa oon <l fin
representa el

conponente de fondo. ElL

plans == Iuzgys devivrar come la

gefinl de entrada o la gefial de 2alida, =2

Aecir como = () -x’ (n) .

reslizacic

g
a
T

aolones de

en aplics

En tales aplics

=
14
fit
(R
g
H
i
n]
=
{
)]
(b
p
T
4l

rezlidad virktual, por ejenplo,

aciones ’

invencidén 82 pusden Iperar
juegoss 3D.

1z 2intesis de las fuentes de scnido

W
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T

con o un Jran alcance eapacial s pusde  complicar v 2cn
complejas cuands 32 basan en 2onceptos oonvencicnales. Tales

fuentzs pusden, por ejenpls, 221 una ocsta, una handada de

avez, 2akallze jgalopands, una divieisin de 2:21l3zad-3 marchando

)
far]

ns andiencia que aplaude. Tipicamente, tales eventos Jde
gonids biensn espacico tan grande come un Jrupsr de fusntes
similares a  punkto, que conducen 3 implemsntaciones
computacionalmente conplejas., of. Wagner, Andreas; Walther,
Andreas; Melchoir, Frank; 2tranafl, Michasl; “Jeneration of
Highly Immersive Atmospherss for  Wave  Field Synthesis
Pepraodustion” ak 116" Internatciconal E23 Zonvention, Rerlin,

2004.

Laz modalidades  pueden llevar a  2ake un métods, que
Aegarrzlla 1z  ainkesiz del gradl: de  fuentes de zonida
Flauziblemente pers, al miswmc fiemps, fiensn una  menor
complejidad computacionzs vy oestructural. Las realizacicnes ==
rueden  kagar en  DivaC (DivAI = 2odificzacidén A= zaundio
Direccional), <f. PFulkki, Ville; “Zpatial Sound Feproducticon
with Directional Audic Codification” in J. Audic Eng. Joo.,

Vol., 85, Mo, &, 2Z007. En obtras palabraz, en reali-cacicones, =1

ol
g
7]
Y]

compeonedsr 110 y/o el vepresentador 120 /o el procesador
120 2e pueden adapbzy para procesar 2efiales DirAZ. En obras
palabras, el desconpeonedor 1100 pusede  2onprender etapas
monceint DirAc, el represgentador 120 pueds:  comprendsr una

ztapa de sintesis DirAC y/o el procesador pueds comprendsr

jor
]

a etapa de fusidn DivrAC.

50
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=
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amients DivrAd,

por 2jenpls, utilizand

‘.-.J
i
=
o
G
l
c;
=
o
(1
o
fud
'-J
piil
02
I
17}
3TN
=4
[
g
0
H -
Ul
3
~

ejemplcs, una para las fusntes d: aonids de primer plans Y ouna
Fara las fuentss de sonide ds fondo. El socnids de primer
plans 2= puede aplicar a un flujes Divac zens~ills ~on daboa
Aireccicnalezs controladss, que resultan en 1a peroepcidn de

fusntes similarez a punts. Bl sonids de fonds fambién

0]

2
ruzds reproduzir al utilizar un flujs sgencille Adirests con
datse  direocicnales  controladcs de mansra diferente,  gque
conduze a2 la perzepcidn de chjetos de  gonids Aisperacs
espatialmente. Lis dcs flnjos DirAd se puedesn fusicnar lu=go

voexdificar para parlantes arkbitrarics estaklecidozs o Ay

(k)

auriculares, por =jemplo.

La Figura & ilustra una asintesis de fuentes de gonids que

/7]

tiznen un Jrads espacialmente grande. La Figura © muestra un
Lloqme monozint supericor $10, que crea un £lujs wono-Divrac
Qe 2onduce a una percepcifa de fuente d: zonido zimilar a
punto, tal zoms aplansse cercancs de una andiencia. E1 blogque

monssint infericr €20 ze ukiliza par

;l\

ut

crear un £lujo mono-

DirAC que conduce a  ls percepcifn de  sonide disperso

g

egpacialments, me 23, por ejempls, adeouads para Jenerar
gonids de fonde como 2l sonids de aplausc de la audiencia.

Lia;

17}

2alidas de loe doz blogques monogint DivAC 10 7 £20 e
fusiconan luegys en la etapa de fusiin DirAC 420, La Figura §
musstra gque 230los dos hlogques de sintesis DIivAC 610 y 620 3e
utilizan en esta realizaciin., Uns de elloa se ntilican pava

crear log eventos de sonids, que estin en primer planc, tal



20

[aN]

{

34

CoMs AUES CEUIanad o en Sus  Cer

(1
J

aniag o persTnas 2srIanas o
=n 2us cersaniazs en una andienzia que aplaunds o2l otro

gemera un @mnids de fonds, el sonide de la handada de aves

rT
;1\
T

El scnido de priwer plans ze oonvierkte en un flujo mono-DivAd

oo klogue DirAZ-monczin 610 en una forma que los datos de

~imut

a

il
g

mantiensn oconstankes con frecuencia, sin embargo,
g2 cambian aleatoriamente o ge controlam medisnte un LY o2eso
externs en tiempc. El pavansbrs de difusiin w oae £ija en 0,
=g decir ques reprezenta unz  fuente  similar s punts.  La
entrada A=z auwdis 2l klogque €10 2e asume que sn sonidos
temporalments no trazlapan ,as, tal coms diferentes llamados o
aplauzos, gque  Jeneran la percepeisn de fuentez de zonido
cercanas, tal com: aves o peraonas aplavdiends. EL grads
zapazial de loa eventcoz A2 scnids de primer plans se sontrola
al ajuetar 0 v Bincirvale sn opriner plans, W& 8ignifica que los
eventos de  gonide individuales 22 persikividn en las
Airvesciones  OxOincervale :n primer plane, Sin  embargc,  =2e  pusde
peraikdir un Gnico events similar a puntc. En ctras palabras,
laz fusntes de aoniis similar a punks 2e generan =n Jd-onde las

poaikles posiciones del puntc se limitan al rands P+0i.cervalo en

primex plano -

El blogque de fonds €20 toms cowms flujos de auwdic de entrada,

U
bt
tl.
0':1'
'.
—
o
J

una 3efial, que contiene todos los otros eventos de
presentes en 2l flujo de audic de primer planc, Jque 2sti

dzztinads a incluir lotes de eventos de sonide tenporalments

St
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traslapantes, porv ejenpls cientoz de aves © un gran nimers de
peranag que aplauden lejoz. Loz valores de asimut unidos se
fijan Iuezc aleatoriamente en tiemps v freswencia,  Jdando
valorze de asimut restringiios B4Bincervale en primes plzas., Bl Jrado
egpacial de 1oz sinidzs 1= fondos se pueds zintetizar asi con
Faja complejidad conputaciconss. La difusividad W también ze
Fusds  contrclar. 21 se ajgrega, el deccdificador Dirdl
aplizaria 21 scnids a todas las diveccicnes, 1o mal se puede
utilizar cuands 1la fuente de sonids rodea totalmente  al
cyente. 81 ests no 1o rodea, la difusividad se puede mantensr

baja o cercana a 0, - 0 en las realizacicnes.

Las realicacicnes a

i

la Fresenke invenciin ruzden
Froporcicnar la ventaja de que la supericr ozlidad perceptual
Az los aonidos representados ze puede lograr  en oostos

computacionales moderadss. Las

'a
=
g
0
|_J
|_|.
£l
)
¥
|Tl.
D8]
o]
=
1
[}

rueden permitir
una  implementaciin wmodular del  2onids egpacial o que ae

representa 2oms, por 2jemplc, coms Se nweshtra en la Figura 5.

Indzpendients de ciertss requerimientos de inplemsntacisn de
los métodos A= la invenciin, g2 puzden inglementar mEbod-z de
la invenciin en hardwars o en 3:ftware. La implemsntzaciin ze
rusde  desarrollar ubilizands un medic de  almacenamiento
digital y, particularments, una memcria flash, un dizcs, un

=fizal

17}
\I-

DVD <o un CD Jque  tiens de  control legikles
eleztrini zamente almacenadas  alli, que  ocooperan on el

sistzmz de computsdor programalle, ds tal manera que sSe

ejecuten loas métodos de la invencidén., De manera Jeneral, la

A
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pregente invenciéin ez, por lo

Lanks un products ds programa

Az computadsr con un ofdigo de programa almacenads sckre un

portador legikle  por maquina, =1

23diye de programa es

operativi para desarrollar los mébodos de la invensiin cuando

el products  de  programa de
compatador. En
gon, por 1o

Cankts, un programa de

cidigs Az program: para desarvollar

c2ompukador

scbhre un

COrre

méktodss de la invencisdn

2omputador que tiens

(r

un

por Lo menses loe wétbodos

de la invenciin ouande el programz de oonpubadsr corre sobre

un computador.

54
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REIVINDICACIONES

Un arakts  (100) para determinar uana  aef

o
“"1

milticanal de salida espacial con base en una sefial de

audic de entrada, que comprende:

un  deacomponzdor (110)  para descomponer  la  2efial  de
andics  de  entrada  para  obtener una  primera sefial
dzsconpuesta que tisne wna primera propiedad semintica v
una  segunda 2efial  descompnesta que tiens una segunda
rropiedad  semintica gue ez Jdiferente de la primera
propiedad seméntica;

un representadze (120) para representar la primnera sefial

descompuasta ubtilizands wna primers caracteristica de

l—g

A

(e
i
14

ntacién para ohkener urna primersa S=iial

=
\l
Ua
'—l
i
7]
(l'
_r
_.l
1)

Jque tiene la primera propiedad sem@ntica

ot
4

s
'PI-)
=

repregenktar la gegunda se=fial deacompuesta
ntilizands una segunds caracteristica de reprasentaciin
para <chtznsr una segunda sefial presentada que tiens la
gsegunda propiedad  =em&ntiza, en donde 1la primera

i

()
)
o
i

[
1)
=
)
s
et
\I’
I—'\
0]

repreaentaciin Y l=a gejunda

]
a
=
a
Wl
ot
M
]
=
7]
pars
I_Y -
(1
)
[WH
\Q

representacién 3on difersntes una de

-
P
Q
ot
Al
Qi

~

un  procesador (120) para procesgar la primera sefial

represdentada vy 1la  sejyunda sefial  repregentada para

chtenszy la s==fizl de avdic multicanal de =alids espacial.

5
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El aparatz (100) de= la reivindizcaziin 1, =n dA-nde la

primzra avackter

UJ

tica de representacziin tisne raze en
1la primsra propiedad semantica Y 1la 2egunda

caracteristica  de representaciin  tiene rase en  la

El sparatc (100) de una de lasz reivindicacicones 1 o 2
en  dmnde el reprezentador (120) 2z adapta  para

representar la primera sefia

0]
H
Py
Qg
]
] 1

aonpuesta de tal mansra
P12 la primera caracteristics de representaciin no tiens
una caracteristica que introduce retrass o de tal manera
Mz la primsra cavacteristica de representascifn tiene
una carackteriatiza gque introduce retrasc gue tiense una
Primzra  cantilad de retrass y o oen dend: 1z zegjunda
caracteristica  Jde  repressntasifin tizne una  segunda

cantidzd de vetrazco, la sejgunda cantidad de retrasc

v
7]

mayor Jque la primera cantidad de rektraao

El aparato (100) de la reivindicaciin 1 a

L0

, =n donde el
representadzr (120)  2e  adapta  para representar  la
primera =sefial  desconpussta mediante panes de anplitud

coms primera caracteristica de  representaci

deacorrelaczionar la segqunda sefial  desoompusst para

1}

ohtener uns fejunda gefial descorrelacionada coms 2egunda

caracteristi

Ll

a d= representaciin.
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El aparato (100) dz una d= las reivindicacicnes 1 s 1,
en  dwndz 2l representador (120)
representar la primeca vy sejunda sefiales representadas
cada una tiene tantoe componentes  aoms  canales en la
gzfial A= audis multicznal de  zalida espacial o el

proczsador (120) =

\g

adapta para combinar los componentes
de 1z primerz v segunda  seflales  representadas para

chbtensr la sefial de audic nulticanal de 23lida espacial.

El aparakts (100) 4= una de las veivindicacicnes 103 4,
enn donde 2l representadcor (120) g8z  adapta pava

representar la primera v segunda aeflales representada

fu

que tiznen cada una mencs conponsnkbes qque 1a asfizl de
audic multicanal A= salida espacial v oen d-onde 21
procesador (120) 22 adapta para mecolar log componentes
de la primera Yy  2ejgunda =efiales  representadas  para

ohtener la gefial de audic multicanal de salida ezpasial.

El =parats (100) de una dz laz reivindicaciones 1 oz &,

zn donds: el epresentador (120) e  adapta para

1]

repredentar la primera sefial descompuesta dz acuerds con
una caracteristica de audic de primer plans ooms primera

n Yy para reprasentar la

uy

gajqunda sefial descompuesta de aouerds 2on una

carackteristica A= andic de fondo Badd (1) s=Junda
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El aparat:s (100) de una de las reivindicaciones 4 a 7,
en donde el representador (120) g2 adapta para
repregentar la segqunda sefial deszompuests al filtrar Juleb i
pas> la zequnda gafial para chtener 1a cegunda  zefial

dezszzorrelacionada.

El aparats (100) A= la veivindicacién 1, 2n donde =1
descomponedzr (110) =& adapts  para determinar un
parametrs de enktrada comc un parimetro de control de la

sefial d= andis d=z entirzda.

El aparats (100) de una de las reivindicacziones 14 0z 3,
en dmnds el representador (120) se adapta para ohtener
una diztribuciin zzpacial  de la primera v gegunda
sefinles reprezentadas 3l aplicar un panes de amplitud de

banda amplia.

El aparats (100) 42 una de las reivindica

1
.
p:a
=
(i
i

1 a2 10,
i donds 21 representador (1z0) se  adapta  para

representar la primeva sefial descompuesta v la gegunda

H
1l
[}
)
H
N
i
o
{1
:3
r=1
=
1
‘
o
0
fi
[
(i
o]
u
E_l -
h
(I
=
I
=
T
I\
Til
H
Al
[l
]_l -
|_l
|_l
1)
0]
[wh
1}

El aparatc (100) de una de las reivindicacionss 1 a 11,
en donde 2l descomponedor (110) s8¢ adapta para
determinar la primesra szeflal dezcompussta y/o 1z 2ejunda
gefial dsgcompuesta 2in base 2n un mEtods de asparaciin

transitorio.
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El aparats (100) de la veivindicaciin 12, en donde el

dezconponedsr (110) 82 adapkbs para dsterminar una de la

)]

~

primeraz  sefiales descompusstas: o la Segqunda 2=iia

[

Aescompusesta medianke un mEtodo A= Separaciin

Erangitoric v el ofris 2mn basge en la diferenscia entre la

Bl aparat: (100) dz una de las reivindicaci-ones 1 a 13,

en dmnds 2l descinponelsr (110)  yv/: el representador

(120) /o el procesadsr  (120)  comprends una =tapa

monosint Dirds y/o una etapa de sintesiz DirAd y/c una
tapa de fusién DirAcC.

El aparats (100) de una de laz veivindic=aci-nez 1 a 14

o

en  dond: el dssconponedor (110) gz adapta para
degocmnp-oner 1la sefial de audic de entrads =1

reprezentadcr (120) 22 adapka  para reprezentar la

primera /o segundas  sefiales  Jdescompu

11l
[17]
(‘r
m
A
2
\
B
b
'_J

procesadir (120) se adapka para procesar la primera y/o

bandas

i1

gefiales representadas en términcs Jde diferentes

Un métods para determinar una s=2fial de audic malticanal
Az #alida espacial con hase en una gefial de awldic de

=ntrada v un parimsetrs de entrada que comprends la

)]
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dzsacmponer 1la
una primzra  sefial  dzscompusst

propizdad semintica

,_p_\

Y ouna s~gund

tizn

m
o
=
'p“
{1
\I'

Jqundza propdiedad

Az la primera propiedad semdntica;

reprezentar la primera aefial desc

primera  cavacteriakcira de repres

una primsra representada
propizdad semintica;

repreazntalr la aegunda sefial

gegunda  caracteristica de repres

unza  @ejunda 2efial prezentada
e Aonde 1s

gemankica,

Az representaciin 7 la

primera  gefial

regsentada para chtensy

Programa Jde 2omputador gque tisene

para desarrcollar 21 métods de la

dAondes el 23digo ds programa Corre

un procesador.

que

segund;

repre:

ohtener

tiens una primera

ompalesta utilizandoc una

entaciin para ocktener

e tiene la primera

cmpaesta ubkilizands una

entaciin para oktener

]

Liene la =&
Frimera

- L] -
a  cCcaracteristica 3on

segunda

andia

un 24digo de programa
reivindicaziin 1€ en

sobre un computador o

60
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UN APARATO PARA DETERMINAR UNA SENAL DE AUDIO MULTICANAL DE

SALIDA ESPACIAL

RESUMEN

Un  aparats (100)  para  determinar una  sefial de sudio

3
=
I..J
T
g.l
(1
0
jm}
ul
’_l
[uh
0
i
)
'_l
i._l
Ty
)
ul

eapacial con bas: en una sedal de andio
Az entrada y un parvametrs de  entrada. El aparaktos (100)

comprends un Jdeszomponedsy (110) para dessomponsr la sefial de

audiz Az entrada 2on bage en =l pavdmetrs de entrada para

4

ochtener una primera sefial desconpussta 7 una segunda sefia

=

1]

dzzcompuesta difezrente una d: la cbra. Adicionalwente, =1
aparato (100) coprends: un representador (11a) para
reprezentar la primera sefial Aescompuesta para chbensr una

=

primers zfefial re

L}
-
\d
I
Iyl
=
._\
3
o
-
)

fra
o
il

tiene wna primera propisdad
semantica vy para vepvesentar la segunds  gefial descoinpuesta
Fara  chtaner una  segqunda sefial  prezentada que  tiene una
gzqunda propiedad zemintica gue =28 diferente dz la primera
propisdad semintica. Bl aparabc (100) comprends un procesador

(120) para procesar la primera  sgefial  representada vy la

'_l
4;”

gegunda gefial representada para obtensy gefial  de andio

multicanal de 23lida =spacial.

6|
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An Apparatus for Determining a Spatial Output Multi-Channel
Audio Signal

Specification

The pregent inventbion is in the field of aundio processing,

Al

gpzcially procesging of spatial audic properties.

Audic procesing and/or ooding has advanced in many ways.
Mcre  and move demand i3 genersied  for  spatial  osudio

applications. In many applicztions audic aignal proos

utilized to decorvelate or render signals. 3ush sppli
may, for  example, carry onk mono-to-steren  uap-miz,
mono/zterec o multi-chaanel up-teiz, artificial

widening or uzer interactive

For certain clazsez of signale asz 2.9. noize-like signals as
lavge-1like zignals, conventional methods and
gysteme guffer from esither unzatisfactory percepbual qualicy

o, if  an  object-crientated  appreoach iz uszed, high

computaticnal complexicy dn: ©o the nunker of anditory events

to ke modzled or processed. Other exzmples of audic material ,
which iz problemacic, are gensrally ambisnce matzrial like,

for awample, the noiszse that iz emiched by a £lock of bhivds, a

ghore, Jallcping horses, a divisicn of marching scldicers,
etc.

Cenventiconal concepts uge, for exanples, paramstric stereo or
MPEG-zurrcund coding (MPEG = Moving Pictures Expert droup) .

Fig. € chows a typical application of =z Jdecorrelatsr in =z
mono-to-stered up-mizer. Fig. ¢ zhows a mono input  2ignal
provided to a decorrelator 610, which provides a dzcorrslated
input zignal at its output. The original input signal is
provided £y an  up-mix matriz S20  EKogebther  with  the

dezoorrelated signal. Dependent on up-mix control paramebsrs

a  gterec  outpub  gignal iz rendered. The zignal
abor £10 Jensrates a decorrelated signal D fed to the
matrizing stage 620 zlong with the dry mono signal M. Inside
the mixing matvix 620, the sgterec channels L (L = Lefi sterso

channel) and R (R = PRight zstereo chamnnesl) are formed

QJ

)
)
=
.).u
LQ
ot
%]

a mixiny matrixz H. The ooefficiencs in the

Con formato: Ancho: 21,59 ]

cm, Alto: 33,02 ¢cm
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matriz H can he fiwed, signal dzpendent or controlled by a
user.

Alternatively, the matrixz can ke  2ontrolled Ly sids
tion, btransmittsd aleng with the down-mix, containing
a pavamstriz dezeription on how to up-mix the sigunals of the
down-miz to form  the desirved mulki-shannel output. This
gpatial sid: informatiom iz wneually generated by s signal
encoder prior £o the up-mix process.
This is typically done in paramztvic spatial andio coding as,
for example, in Parvametric Skteres, of. J. Ereebaart, 3. van
de Par, A. Fohlrausch, E. Schu jerz, “High-Qualiiy Parametric
Spatial Audio Coding =t Low Bitrates” in AES 116 Convention,
in, Preprint €072, May 2004 and in MPEG Surrcund, of. J.
Herwvsz, ¥. jérling, J. Brecshaart, =t. 3l., “MFEZ aurround -
the TEO/MPE3 Standard Ffor EBEfficient and Compatible Muliei-
Channel  Audic  Coding”  in Froceedings of  the 2z aEs

Conmventicn, Vienna, Austyia, May 2007. A typical structure of

CY
2 paramstvic siereo decoder is shown in Fig. 7. In this

exanple, the Jdscorrelation process  is  performed  in a

ot

rangform  domain,  which  is  dindicated hy  the analysis
lterkank 710, which transforms an input mone signal to the

=

neform domain az, for exanple, the frequency domain in

£i
Lt
termz of a number of frequency bands.

In the frequency domain, the decorvelator 720 generates the
elated

according decory

|_‘
a

#ignal, which iz to ke up-mixed in the
up-miz matriz 720. The np-wix maktriz 720 conziderz up-mix
paramzterz, which ave providasd by the parameter modification
boxz 740, which iz provided with epatiszl input parametesrs and

coupled Lo & paramster control  stag
7

e
~J
N
fr)
=
=
or
' ()
=
W]
]
i
3
w
5
l_‘
(@

ghown in Fig. 7, the spatial paramecers can be modifiz=d by

uger or additional toola zs, for example, post-proceszing for
binauvral vrendering/preszntztion. In thiz case, the up-mix
paramsters  can be merged with the paramsters from the
binaural filters ko form the inpub parameters for the up-mix
matriz 720. The measuring of the paramebers may be oarvied
cut by the paramscer modificacion hlock 710, The cubtput of
the up-mix watriz: 72 is then providsd Lo a2 aymthesis

filtzrbank 760, which determinzs the stereo cutput zignal.
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Az described above, the cutpuc L/R of the mizing matriz H

can e computer  from the wmeno  input signal M and  the

dzecrrelated zignal D, for example according to

In the mixing matrix, the amount of decorrelaced sound fed te

{

the output can be conitrolled on the basis of cransmitte

Y

Darametzrs az, Eor exanple, I (I = Interchanneal
It
1=

[

tion) and/cr mixed or user-Jdefined sekbtings.

Another conventicnal approach is zztablished by the temporal
1

permutaticon method. A dedicated proposal on deccrrelaticn of
applzuze-like gignale can ke found, f£or exauple, in derard
Hotho, Steven van de Parx, Jeroen Brecehasrt, “Maltichannel
Ceding of 2pplause Signals,” in EUFASIP Journal -n Advances
in Signal Proceszing, Vol. 1, Ark. 10, 2002, Here, a
monophonic audio aignal iz segmented into overlapping time
gegments,  which are temporally permuted  peeuds  randomoly
within =z ‘“ezuper”-block to  form  the Jdecorrelated  ecukbput
channelz. The psrmutations are mutually independsnt for a

nurdzer n cutput channels.
Ancther approach is the alternacing channel swap of sriginal
and dzlayed copy in ovdsr to obtain a Jdecorrelated zignal,

cf. German patent application 1020070150322.4-55.

In gome conventional conceptual chject-orientated systems,

D

.J. in Wagner, Andressz; Waliher, Andreas; Melchoir, Frank;

Strauf, Michael; “Gensration of Highly Immerzive Atmozpheres
) 1.

h

¥ Wavez Fizld Synthesgis Peproduction” at 11:8® Internakbicnal
EAS Conventicn, Bezrlin, 2004, it is dzsoribed how 2 oreate
an immerzive a2ene cut of many objeckg az for erxampls single

clzpe, by application of a wawve fizld synthezis.

Yzt another spproach ia the so-2alled “directicnal  audio

coding” (DirAC = Dirvectional Audic Coding), which is 2 method

i-h
>}

r zpatial sound representation, applicakle for Adifferent
gound reproducticon systems, <£. Pulkki, Ville, “Epatial Scund
Feproduction witch Directional Audic Coding” in J. 2udio Eng.

goc., Vol. B&, lio. &, 2007. In the analysis pare, the
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diffuseness and divection of arvival of zeund are eatimated

in a gingle location dependent oo btime and freqmency. In the

@
7]

gyntheziz part, microphone signals are first Jdivided into
non-diffuze and diffuze partz and are then reproduces using

different strategies.

Conventional approaches have a3 nunber of dizadvantages. For
example, guided or unguided np-wix of andis zignals having
content guch as applauge may requive s ghrong decorrvelation.

Congequently, on thz one hand, strong decorrelacion iz needsd

o rzztore the ambience gensation of being, for example, in a
concert hall., On the other hand, suitakle descorrelation
filters as, for exanple, all-pass  filters, degrads a
reproduction of muality of transienk zventz, like = zingle
handclap by introducing tempors amzaring <iffects such as
Fre- and post-echozs snd filter ringing. Moresver, apatial

panning of single clap events has to be done on a rather fine

i3

timz grid, while sambience decorrelstion should be quasi-

staticnary over time.

State of the art sysieme according ke J. EBrechaszrt, 2. van de
Par, A. Fohlrzuzch, E. &chuijers, “High-ouslity Paramctric
fpatial Audio Coding at Loew Bitrates” in AES 116" Ccnvention,
Berlin, Preprint &07Z, May 2004 snd J. Herre, I, Fjdrling, J.
Brzehaart, ekb. al., “MPEG Furvound - the ISO/MPES Standard

for Efficient and Compatikble Multi-chinnel 2udic Coding” in

Proceedings of the 1227 &ES Convention, Viemna, Austria, May
2007 compromise temporal reaclution ve. ambiznce stability

and tranzient quality degradation vz, ambience desorrelation.

A eystem utilizing the tempoval permutation wethod,  for
example, will exhibit perczivable Jdegradaticon of the sutpuc
gound duz to A certain repstitive quality in the cutput audio
gignzl. Thiz iz because of the fact that cone and the came

ignal appears unaliered in every oukput
channel, thougl at a differenc point in times. FPurthermors, to
avold increased applause dengity, 2omz original chinnels have
to ke dropped in the up-mix and, thus, some  inportant

auditory =vent might be mizsed in the rezulting up-mizx.

In ohject-orientated syztems, typically sucsh sound events are
epatialized az = lavge group of point-like scurces, which

leadz to =2 compuizaticnally comples implemsntation.
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It iz the aobject of rthe present inventicn to rrovide an

improved concept for epatial audic proceszsing.

Thiz object iz achieved by an apparatus a ceording to claim 1

nd a method according to olaim 16.

It iz a finding of the pressnt invention that an audio gignal
can be decomposgsed in geveral components to which = 2patial
dering, for example, in terms of a decorrelation or in
termz of an amplictudz-panning approach, can ke adspted. In
cther words, the prezent invention iz based on the findinyg
that, for examplz, in a acenarico with multipls sudic zources,
forzground and background zources can be distinguizhed and
rendered or decorrelated differently. Generally Jdifferent
sp:tial depthe  and/or  extents  of  audic  objectz  2an be
distinguished.
Onz of the key points of the prazent invention i the
decompesition of gignales, like the sound criginsting from an
applaunding audience, a flock of hivds, 2 sea zhors, galloping

T2

horses, = divieiom of mavching soldizrs, etc.  ines  a
fereground snd a background parvi, whereby the foreground parc
containg single auditory evenits originated from, for sxample,

nearkby scurcez and the background part holds the anbience o
the perceptually-fused far-off evenks. Pricr te final mizing,
theze two zignal pavts ave processed zeparately, for example,

in ordsr t£o synthesize the correlation, render s scens, eto.

)

Emlrodiments are nob bound to diztinguish only foreground and
background partz of the zignal, they may distinguizh multiple
different =audic  parts, which all may be rendered or
decorrelated differently.

In gzneral, audic zignala may be dzconpozed into n different
gemantic  parts by  endwodiments, which  are processed
gepavately. Thz decompoziticon/separake procezzing oE
fezrent gemancic componencs way be acconpliszhed in the time
and/oxr in the frequency domain by embodiments.

Embodimentes may provide the advankage of auperisy percepbual
quality of the rendered scund at moderate computzbtional cost.

Embodimentz therewith provide a novel decorrelation/rendzring
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nethod that offers high perceptual quality at modavrate oozte,

zapecially for spplause-like critical sudic makerial or other

gimilayr ambience matevial 1like, For example, the noise that

ig emitted khy a flock of hirds, gea shore, Jalloping

- =
e

B
horsez, a division of marching zoldiers,

o

o

Embodinentz of the present invention will ke dstailed with

the help of the accompanying Figz., in which

Fig. 1la ghows an 2nbodiment of an apparatuz for dztermining

a gpatial audio multi-channel audic =zignal;

Fig. 1b  zhows a block dizgram of anocher ambodiment;

'
-
[In]
3]
it
=3
s}
g
n

an embodiment illusirvating a mmliiplicity of

dec

o}

nposed signals;

Fig. 2 illustrates an embodiment with a foreground and a

background zemantic deconposition;

Fig. 4 illustratss an exanpls of a brangient zeparaticn

methced for obtaining o background zignal conponent;

tea a synthezis of sound zourcezes having

o la

[
b

Je extenc;

@

Fig. @ illustrates one stake of Lhe ark application of a
1

or in time domzin in a mono-kbo-gsterss up-

Fiqg. 7 showz another ziate of the arc applicaticn of a

2

Aecorrelator in  frequency Jdomain in a3 mono-to-

sterec up-mixer scenario.

Fig. 1 shows an embodiment of an  appavatus 100 faor
determining a2 spatial output multi-channel audic 2ignal based
orn an input audic gignral. In 2ome embodinents the apparatus
can ke sdapted for further basing the spatial output mualti-
channesl  audic aignal on an dnput  pavameter. The input
parameter may be generated locally or provided with the input

andic signal, for example, a3 sid: informaticmn.
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In the embodiment depicted in TFig. 1, the apparatua 100

comprizez = dsconpossr 110 for decomposing  bhe input audio

gignal to obtain a2 first Jdescomposed sgignal having a f£irst
gemantic property and a fecond Jdecompozed signal having a
gecond  semantic property  being  Aifferent  from the first

semantic property.

The apparatuz 100 further comprises a  rendsrer 120 for
L decomposed gignzl using = first rendering

rendering the firz
characteristic Lo obtain a first rendzred signsl having the
firgt semantic properiy and  for rendering  the second
2compozed #ignal uzing a zecond rendering characteristic to

obtain a zecond rendsved signal having the seccond 2emantic

close ov far, foouged or wids, and/or a dynamic propsrty as
®.9. whether a zigmal is tonal, stationary or  Eransien
and/zr a dominance propsyty as =,3J. whekther the zignal is

foreground o backguvound, s neasure thereof vespest ively.

Moreover, in the enbodiment, the apparaitu:z 100 comprisez a
proczszor 120 for procezeing the fivst rvendered zignal and

the sgezond rendered signal to obkbain the atial cubput

171
’—‘.

In other words, the decomposer 110 iz adapted
the input =audic signal, in some embadiments based on  the
input paramster. The decomposition of the input audic signal
is  adaptzd to  gemankic , e.g. spatial, propsvties of
different parte of the dinpubt  audic  signzl.  Morasver,

rendering <carried cut by the rendersr 120 according to the
firas and zecond  rendering charvacterisiics 2an alzo he

1

adapted to the spatial properiizs, which allows, for example

;_l
3
o
iy
¥}
[G]
=
i
=
]_l
%)

» where the fivet Jdecomposed zignal corresponda
Lo a background andic signal snd the zecond decomposed signal
corrzeponds to a foreground auwdio signal, different rendsring
cr  decorrelators may be  applied, the other way around
regpactively. In  the E£21lowing  the tern “foresground”  is
Jerztood Lo refer Lo an audic abject heing dominant in an
in  envivemment, such that s pokential  liztensr would
ice a forsground-audic okhjeck. A foreground =ndio shject

or sourc: may be distinguished or Aifferentiated from a

*
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Lackyround andio object or zource. A hackground audic okject

O aource may nob e noticeable by a pobential listener in an
andic envivonment as kith lezz dominant than a foreground
andio cbjec or  aource. In embodiments foreground  audio

objects or zources may be, but are not limited ko, = point-
like auvdio source, whers background suwlic chjects or sources
may corvespond to gpatially wider audio objects or sources
In other words, in  embodiments  the first rendering
characteristic

1

an be bazed on or matched to the Ffirst
gemantic property and the second rvendering characteriztic can
ke based on or matched to the gecond aemantic rropzrty. In

cme  enbodimeni  the firvsk sfemantic property and the firac

=

endzring chavacterisgtic corvespond to 2 foreground  audio

]

ourze or object and the rendsrer 120 can be adapted Lo arpply

amplitude pamning ko the firet dzcompoas 2ignsl. The

]
W
=
py
B
L]
AT
s

120 may then be furcher zdapted for providing az the

rendered zignal two amplitude parmed verzions of thes

-h  Fh
[
]
]

oot

I_l
.
3
]

decomposed  zignal. In thiz  embodimeni:, the second
emantic property  and the zecond rendering charactevistic
corvezpond  to  a vackground  audic  source  or  okject, a

plurality therzof :‘stuﬁt1vwlv, and tche renderer 120 can be

to the sezond decomposed
fignal and provide sz zecond rvendered zignal the second

dzcompoged gignal and the decorreslated verzion cherecf.

In zmbodiments, the renderesr 120 can be furvther adapted for

dzcompozed signzl aush that the first

stic does not have a Azlay introducing
characteviztic., In other words, thers may be noe decorrelation
of the firzt dscomposed signal. In ancther embodiment, the
firzt rendzring chavacsteristic may have a delay introducing
charvacteristic having z fivst delay swount and the gecond
rendering charactevistic may have a gecond dzlay smount, the
gzzond  delay  amcunt  being greater than the fivet delay
amount. In other wordz in thiz @dedimenk, hoth the firs

nal  and the gecond decomposed cignal may be
however, the level of dzcorrelstion may zcale
of  delay  intvoduced bo the  respeckive

versions  of  the decomposed 2ignals. The

nay therefore bLbe stronger for the gecond

deconpozed zignal than for the fivsi decomposed

u-
oy
0]
:_l
=
=
51)
'_l
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In embodimenta, the first Jdzcomposed zignal and the seocond
dzcompozed signal may cverlap and/or may be bime zynchroncous.
In other wordz, zignal procezzing may ke csrvied out block-
wige, whare onz block of input audic eignal Famples may ke
sub-dividad by the decompoger 110 in & nunder of hlocks of
dzcompozed signalz. In enbediments, the number of dzcompozed
signalz way at leazk partly overlap in the time domain, i.e.
they may represznt overlapping time domain ganplez. In other
wordz, the decomposed zignals may correszpond to parts of the
nput  sudio signal, which overlap, i.2. which represent at
zasgt partly gsimultaneous andic signals. In enbodimentzs the
t and szcond decompozed zignals may vepresent filtered or
ransformed wverziom: of an  original  input signal. For

mampls, they may represent zignal parte being e

L a
X3

ctracited f£rom

3 composed gpatial signal corresponding  for Lo a

cloge sound Fouvrce or a more diskbant zcund source. In other
embodimentes they may correszpond to transient and staticnary

signal components, ecc.

In embodimesnts, the renderer 120 may he zub-dividsd in a

first renderzr and a  second venderer,  where the first

adapied fov rvendering the fivet decompozed

gignal =and the zecond renderer can ke adapted for vendering

the gecond dzcomposed gignal. In embodimentsz, the renderar
e

0 may ke implemsnied in aoftwave, for

a8 a4 progran
gtored in 2 memory to be run on a proczgscy or a digital
ignal processor which, in turn, is adapted £or rendering the

decomposed signals sequentially.

The renderer 120 can be adapted for decorrelating the fivat
dzcompozed  signal Lo obkain a2 fivet decorvelated signal
and/or for decorvelating the second dscomposed  aignal  to
obtain 2 gecond Jdecorrelated signal. In octher words, the
renderer 120 may be adapted for decorrvelating both decompossd

gignales. however, uzing different decor

].-

~zlation or rendering
characteristicz. In enbodimencs, the rvendzrer 120 may be
ed for applying amplitude panning to either one of the

adapt
firzt or zecond deocomposed signalz instead or in addition to

wderer 120 may be adapted for renderving the first and

d zignals each having as many ooponents  as

= gpatial output milti-channel audic zignal and
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the processor 130 may be adapted for combining the compeonsnts
of the firvst and zecond rendered signals to cbibain  the
gpatial  output  mmlti-channel  andic  signsal. In other
embodinents the renderver 120 can b

@
o
[Wi
@

=
o
3
ul

for rendering the
first and zecond vendered signals cach having less components
than the spatizl cotput  wulti-channel  audic 2ignal zand
wherein the processcr 120 can be adapted for up-mixing the
components of the fivzt and fecond rendsred zignals to obtain
the spatial cutput mulii-channzl awdis signal.

Fig. 1k  zhows =another  enbodiment  of  an apparatus 100,
comprizing gimilay compenents as werse inkroduced with the
help of Fig. 1a. However, Fig. 1b chows an embodiment having
mors detaile. TFig. 1 shows a decompozer 110 recsiving the
input audio zignal and opticnally the input parameter. As oan
be geen from Fig. 1b, the dzcomposer iz adapted for providing
a firet decomposed gignal and a second dscompozed signal to a

renderer 120, which iz indiczbed by the daghed lines. In th

0]

embodineni  shown in Fig. 1b, it i@ assuwed that the

]
cr

ir
Azcompozzd zignal corresponds o a point-like audic source a

0]

the firvet zemantic property and that the renderer 120 is

adapted for applying awmplitude-panning az the first ren d=ring

ot
i

characteriztic to the first decomposzd zignzl. In anbodiments
hs

'y

firet znd zecond dzcomposed gignals ave exchangeakbls,

-

v

. in other embodimsnta anplitvde-panning may be applied to

ot
=3
M

zecond Jdzcomposed signal.

In the erbodiment depicted in Fig. 1k, the rendsrer 120
ghows, in the zignal path of the first decompozed gignal, two
gzalable  snplifiere 121 and 122, which are adapted for
amplifying  Lwo copieg of  the fivet Azcompozad  gignal
diffevently. The differvent anplificaticon fastirz uzed may, in
embodinentz, be dsterminzsd from the input pavamester, in other
embodiments, they may be determined from the input  audio
signal, it may be preszt or it may be locally Jensrated,
pogaibly alazo veferring to a user inpuc. The outputs of the
two acalable amplifierz 121 z2nd 122 are provided to the

Frocessor 120, for which deskbails will be provided below.

22 can he zeen from Fig. 1k, ithe decomposger 110 providez a

(=1}

gecond decomposed gignal Lo the renderer 120, which carries

v}

ut 2 diffevent rvendering in the processing path of the
1

szoond  decomposed  signa In other embodiments, the fivst

19
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decompozed gignal may be proceszed in the rrezently dezoribed
path zz well or instead of the zecond dzconposed zignal. The
first snd zecond dzcompozed gignals can be exchanged in

embodiments.

In the smbodiment depicted in Fig. 1k, in the processing path
of the second decomposzed zignzl, there is s decorrelacor 123
followed Ly a robabor or paramebric steres or up-miz module
124 as zezond rendzring chacvacterizbic., The decorvelator 123
can ke adapted for decorrelating the second dzcomposed zignal

] and for providing i decorvelated version k] of the
gzcond decomposed signal to the paramebric stereo or up-mix
module 124, In Fig. 1b, the mono signzl N[k} iz fed inko the
decorrelator unii “D” 122 az well as the up-mix module 124,
The decorrelabtor unit 122 may create the decorrelsted version
Akl of the dinput eignal. having the zame frequency
characteriztics and the zamz long term energy. The up-mix

maduls 124 may caleoulak

[\

an  up-mix matriz bazed on the

gpatial pavameters and synthesize the ocutput channels Y[k
P j yT 1 1

|:Yl[/.']]_[c, 0]|: coc(a+f) cin(a+pB) j“:.\'[k]:|
Yk L0 ¢ |cos(~a+B) sin(-a+p)|| Otk

with the pavamsievs ¢, o, ¢ and A heing constants, or

and Y[k]. The up-mix module can be euxplained according to

timz- =and frequency-variant values estimated from the input
gignal Y[k] adaptively, or transwiktizd =as aide informabicn
along with the input gignal Y[#] in the form of e.g. ILD (ILD
= Inter channzl Level Difference) paramceters and ICC (Io0
Inter Channel Correlzacion) pavameisrs. The zignsl ATA] iz the
rzceived mone signal, the aignal JF] iz the de-corvelated
gignal, being a decorvelated verzion of the input =signal
X[*]. The cutput zignals arve dencted by I[k] and Y[k].

iy

The decorrelator 122 may be implemented as an IIR £
(IIP. = Infinite Impulse Pesponze), an arvkbicrary FIR f
(FIP. = Finite Impulse rvesponze) or a apecial FIR Of
uging a single tap for simply delaying ths zignal.

Thez pavamsters ¢, o, & and [ can be Jdetermined in
different waysz. In 2ome embodimentz,  they  are  gimply

dztermined by input paramsters, which cin be provided along

—
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with thz input audic zignal, for exsmple, with the down-miz

data as a gide information. In other embodimencs, chey nay be

gznerated locally or devived from properiies of the input

In the embodimsnt shown in Fig. 1k, the venderer 120 i

o

adapted for providing the zecond vendsred signal in terms o

the two oukput zignals J[k] and V] of the up-mix module 154
to the processor 130.

According to the processing path of the Ffivat decomposed
gignal, the two amplitude-pamnned versicone of the Firvet
goomposed  signal, availakle from bhe cutputs: of the  two
scalable amplifiers 121 and 122 arve alss providsd teo the

processor 130, In other enbodimentsz, the zozlable amplificirs

121 and 122 may be present in the procsssor 130, whare only

Rl J

o+
=
W
th
I_l.
=
it
ot

dzcompozed  2ignal and a panning facktor may be

Az can be 2een in Fig. 1k, the processor 130 can be adapted
for procezzing or combining the fivst vendered signal and the
gecond  rendered zignal, in  thiz  enbodiment  simply by
combining the cutputs in ordsr ko provide 3 2tersc signal
having =2 lefi channel L and a right channel B correzponding
to the spatial cuiput multi-channel audic zignal of Fig. 1la.

In the embodiment in Fig. 1b, in beth signaling paths, the

left and right channels for 2 2berszo signal arve determined.
In the path of the firak decomposed zignal, amplituds panning

iz carvied out by the twe 2oalable amplifiers 121 and 122

T
f—

rerefore, the two componsnts result in Ewo in-phass audio

in

ignals, which ave acaled Aifferently. Thiz sorresponds to an
imprezzion of a point-like audio gource 22 o ssmEsntic

property or renderving chavacteristic.

In the gignal-procezsing path of the second  decompozed
gignal, the output signals Yk =nd Y[k ave provided to bhe
rrocessor 130 corvesponding £o left and right chamnelz a3
detzrminzd by the up-mix module 122, The parancetesrs Sy Cpa O
and f determine the spatial widasnezz of the corrvesponding
audio aocurce. In other words, the parancters Sy Spa ooand [

can ke chogen in a way or range such that for the L and B

channsles any correlation between & maxinun correlation and a

H
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minimum corvelstion can be obkbained in the 2fecond gignal-
proceEsing pakth a2z sscond rendering characteriztis., M

this may be carried cut independently for different frequency
bands . In other words, the paransiers ¢, ¢, o and f can be

chozen in a way or range such that the L and F channels are

in-phagz, modeling a poink-like audis scurce as  semantis

The paramzters ¢, ¢, * and fi may alss be choszn in a way
or rangz such that the L and R channels in the zzcond signal
proczasing path are dscorvelated, medesling = apatially rather
distributed audio zource as zemantic propevky, =.3. modeling
a background or spatially wider sound zource.

Fig. 2 illustrates another embodiment, which is mere general.
Fig. 2 shows =2 zemantic decomposition block 210, which
)8 he deconpozer 110, The oubput of the semantic
dzcompasition 210 is the input of 2 sendering stage 20
which corrvespondz to the rvenderer 120. The rendering atage
220 is composesd of a nunber of individual renderers 221 o
22n, i.=. the gemantic deconpozition ztage 210 iz adapted for
dzcomposing a mono/steves input  2ignal  inkc n decomposed
signale, having n semantic propertiez. The deconpozition can
ke carried cub baszed on decompozition controlling paransters,
which czn ba provided along with  the neme/sterec input
gignal, be preset, he generated locally or ke inpub by a
user, etc.

In other wordz, the decompozer 110 can be  adapted for

dezcomposing the iaputb audic zignal zemantically based on che

5}

pticnal  input pavameter and/or for determining the input

arameter froam the input andic zignal.

L]

The cutput of the desorrelation or rendering stage 230 i3
then providsd o an up-wix block 230, which determines a
multi-channel output on the bagiz of the Jdeccrrelated or
rendesred zignals =and optionally baszed on up-mixz controlled

parameters.

Generally, embodinenis may scepavate the sound material inkc n
different cemantic componente and Jdeccrrzlabe sach componsnt
al

=
=

[x]

r
geparately with a matched decorrelator, which are

labelad D' to D" in Fig. 2. In other words, in embodiments th

[}

Y0
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erigticz can be matched to the zemantic

s he Jdzoompozzd  2ignals. Eaclh of the
Azcorrzlators or wvenderers can he adapted to the zemantic
rroperties of the accordingly-dscomposzsd signsl COMponEnt .
Subzsequently, the processed componsnks can be mized to obtain
the output multi-channel zigral. The Jifferent componant s
could, for example, correspond foreground  and Lackground
medeling objects.

In other words, the renderer 110 can be adapied
the first dzcompozed zignal and the first desorrelated zignal
to obtain a zterec or multi-channel up-mix =ignal as the
firzt vendered zignal and/or  for conbdining  the second
dzcompozad  sigeal and the sgecond  decorrelated signal to

obtain a stersc up-mix 2ignal sz the geoond rendered gignal.

Moresver, the renderer 120 can be adapted for rendeving the
firet Adzcompozed signal according Eo a backgyround  =audio
chzracteriztic and/or for rendaving the azccnd deconposed
signal according to a foreground sudic characteriztic or vice

versa.

Since, for examples, applauze-like zignale can be szen  as
compaged of zingle, distinct nearby <2laps and a noice-like
ambiznce  originating  from  very dence  far-off zlapz, a
suitable decompositicn of such signals may be obtained by
diztinguishing betwesn
one  ocomponent  and  noise-like  bachkgreund  az  the  other
component . ITn other words, in ocne awbodiment, n=2. In such an
embodiment, for example, the vendersr 120 may be adapted for
rendzring the firvstc decomposesd gignal by anplitude panning of
the first decompozed zignal. In other words, the correlation
or  rendzring of  the foreground  clap  componenkt  may, in
enbodiments, be achieved in D' by amplitude panning of esch

gingle avenkt to its egstimated criginal location.

In embodinents, the vendsver 120 may ke adapted for rendering
the fivet and/cr zecond dzconpozed 2ignal, for axample, by

all-pass filtex

ny the Lirst or second dzconposzed zignal to

i
obtain the first or zecond decorrelated signal.

In other woards, in  ernbodinents, the hackgvcund can be

dezcorrelated or rendered by the use of m mutnally independsnt

1
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all-pass  fileeras D3 ,. In embodiments,  only the: guasi-
gtationary hackground may ke procezesed hy the all-pa2zs3

ters, the temporal smesving zffeckts of the zatate of the
vt decorrelstion methods  2an ke avoided  thia way. A3

amplitude panning may be =spplisd to che eventz of the

h
>}

rejround objzct, ithe original foreground applause denzitcy
can approximately be vestored az opposed to the astate of the
art’z zystem a3, for example, presencted in pavagraph J.
Brezekbaart, S. van Jde Par, A, Fchlisusch, E. Schaijers, “High-
Quality Parametric Spatizl Audio Coding ak Leow Ritrates” in
ABS 116" convention, Berlin Preprinkt &072, May 2002 and J.
Herre, Y., Fjérling, J. Brechasrk, =t. 3l., “MPES Surround -
the IS0/MPE3 Standard for Bifficient and Compakbible Multi-
Chamnel  Audic  Coding”  in Froceedings  of  the 2" AE3

Conventicon, Vienna, Bustria, May 2007.

In other wordz, in ewbodiments, the Jdscomposer 110 can be
adapted for dscompozing the input andic signal senmankically
bzazd on the input parametesr, wherein the inpuf parameter may
b2 provided along with the inpuc sudic  sigoal  as,  for
erample, & 2ids: informaticn. In zush  an enbodiment, the
izcompossr 110 can he  adspied for  determining  the  input
paramster from the input auwdic signal. In other awbodimenis,
the decomposer 110 can be adapted for destermining the input
paramzter ag a control paramescer independent from the inpuc
andio =ignal, which may ke generaced locally, presget, or may

also ke inpuk by a user.

In embodinents, the vendsrer 120 2an he adapted for obtaining
a2 gpatial distrilution of the fivz: renderad zignal or the
gzcond  rendered egignal by applying a2 brcadband  amplitude

ranning. In other words, according to the descripiion of Fig.

1L akove, instzad of generating a point-like source, Cthe
panning locabion of the source can Le temporally varied in
crdzr £o generate an audic souree having a certain spatial
Aiztrikution, In embodimenktz, the renderer 120 c2an be adapted
for  applyingy  the locally-gensrated low-pazz  noize  for
amplitude panning, i.e. the zoaling factovs £or the anplituds
ranning £or, for example, the zoalable amplifisers 121 and 122
in Fig. 1k corrvespond to a locally-Jenerabed noise value,

i.e. are time-varying with a certain handwidth.



m

20

35

40

16

Enbodimente may be adapted for being operated in a guided or

an  unguidsd mode2. For example, in &  guidad acenario,
referring to the dashed lines, for exampls in Fig. 2, the
dzcorrelation  can  be  accomplished by applying  ztandard
technology dzcorvelstion filters controlled on a coarse time
grid to, for smample, the background or ambiencs part only
and chtain the corrvelation by redistributicon of each gingle

71z, the foreground part vis time vaviant

spatial yc@itioning using broadband awplitnd: panning on oa

s

mich finer time Jrid. In other words, in embodimentz, the
renderer 120 can be adapted for opersking decovrelators for
different decomposed signals on Aifferent tims Jrids, =.g.

iz, =
based on diffe

=

znt time zcoales, which may ke in terme of

\l‘
=

»
i

different sanpls cef or different delay for the respective

dzcorrelatorg. In one enmbodiment, cavrying ouc foreground and

oy

ackyround separation, the forzground part may use anplitude
panning,

the amplitude iz changed con s much finsr time
grid than opersticn for a decorvelateor wikh reapect to the
background part.
Furthermores,. it iz emphazized that for the decorrelabicn ok,
for =xample, applauss-like zignals, i.e. zignals with quasi-
stationary random quality, the exact gpatial position «f =ach
lap may not ke 23 much of orucial
importance, as vather the rzoovery  of the  owverall
diztributicon of the multitude of clapping evente. Bnbodiments
may take advaniage of this fact and may operate in an
unguided mods. In such a mode, the aforsmentioned amplitude-
panning factocr could he controlled by low-pass noize. Fig. 3
illustrates a  mono-to-stered 3y8iem implementing the

seenaric. Fig. 2 ghows a semantic decompoziticon block 310

Q1
<
P
=
ll'
l‘u

‘ ponding to the decompossr 110 for dsconposing the mono
input  gignal into a foreground and background  decomposed

signal part.

Ag can be szen from Fig. 2, the hackground decomposed pari of
1

the zignal iz rendsred by all-pazz ©F 220. The decorrelate

gignal iz then providad together with the un-rendsred
baclground dzcompozed part oo the up-mix 330, corresponding
to the procezzor 120. The foreground decompoged gignal parc
ig providzd to an awplitude panning 0¥ ztzge 10, which
corregponds to the venderer 120. Locally-generated low-pacss

noige 380 iz alzo provided to the amplitude panning ztage

3%
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240, which can then provide the foreground-deconpoged gignal
in =an anmplitnds-panned configuration ko the up-mis 220, The
amplitude parning D® stage 340 may debermine iks output by

providing a acaling factor k for an anplitude selection

=
\]
3

<y

two » 2eb of audic channsls. The scaling

bn]
factor k may be bazed on the lowpass noize.

Az can L

il
T

2en from Fig. 2, therve iz only one arvow between
the amplitude panning 240 and the up-mix 330. This cne arrow
may as well represent amplitude-panned gignals, i.e. in caze
of ftervec up-wmix, alrveady the lefr and the vight channel. As
can be azecn from Fig. 2, ths up-wix 230 corrvesponding bo the

processor 130 ia then adaprted to process oy combine the

background snd foreground decomposed 2ignals £o derive the

Other embcdimenta may use native proceezing in crder to

derive hackground and forsground Jdscomposzed signals o input
parameters  for  Jdeconposition.  The deconpozer 110 may  be
adapted for destermining the firzt decomposed 2ignal and/ox
the zecond decompozed zignal based on a kransient Separation
mzthod. In other words, the dscomposer 110 can be adapkted for
determining the first or second decomposed gignal hbased cn a
separation method and the other decomposed zignal hkased on

fference betwzen the firat determined decompozed signal
and the input audic zignal. In other embodiments, the Firvst

[aCr =N

(W)

ond dzcompozed zignal may be detesrmined hased on the

ot
1]

ranzgient zepsration method and the other decomposed zignal
may be bazed on the differsnces betwsen the fivac or second

decompozed signal and the input zudio signal.

The decompozer 110 and/or the renderer 120 and/cr  the

o1

procegacr 130 wmay comprise DivAC moncgynth stage and/or a
Dir2” aynthezsis stage snd/cr a DivAD merging stage. In
embodiments the dzcompozer 110 can be adapted for dscomposing
the input audic signal, the rendever 120 can be adapted for
rendering the fivet and/or second decomposed signalz, and/or
the procezsor 130 can he =zdapted for processing the first

nd/or  z2econd  rendered  signalz  in teyme of  Aif

Embodimente may uwee the following spproximation for applauze-

like zignals. While the foreground components can ke obtained

34
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Ly transient deteciion or separation methods, of. DPulkki,
Ville; “Epatial Sound Reproduction with Directional Audio
Coding” in J. 2udic Eng. Soc., Vol. EE, Ha. =, 2007, the
background  component may be given by the residual @ignal.
Fig. ¢ depictz an exanpls where a zuitable webhod ko obtain a
background component »’ (n) of, for example, an applause-1like
gignal =(n) to implement the semantic deconposition 210 in
Fig. 2, i.z. an embodiment of the deconposer 120, Fig. 4
chows 2 time-digeorete input signal =(n), which is input to a
DFT 210 (DFT = Diszcrets Pourier Transform). The outpui of the

DFT hlock 410 is provided to a klack for ameothing the

[in]}

spectrum 220 snd ko a gpectral whiksning block 130 for
spectral whibtening on the basiz of the outpuk of the DFT 110

i
and the output of the smooth zpectrum stage 120.

The ocutpnt of the spectral whitening stage 430 iz  then
provided to & apectral  pesk-picking  siage 210,  which
ggparatea the spectrum and provides two ouktpucs, i.&. a noise

and transient vezidual signal and a teonal signal. The

[a}

o
and tranzient residual zignal iz provided to an LBC filt
450 (LPC = Linesr Predicrhicn Coding) of which the rezidual
noise gignal iz provided Lo the mixzing stage 160 together

ith the tonal 2ignal as ouiput of the spectral peak-picking
stage 440. The ouakput of the mixing stage 260 iz then
provided £o a spectral shaping stage 470, which zhapes the
gpectrum on thi baziz of the omocihed spestrum provided by
the smoothed spectrum ztajye 120, The cutpnt of the spectral
shaping ztajz 470 iz then provided to the synthesiz filter

480, i.e. an inverse digorete Pourier Eransform in order ¢

O

chtain =/ (n) representing the background  conponsnt.  The
forzground component can then be dzrvived az the difference
betwzen the input signal and the cukput gignzl, i.e. as x(n)-

x' (n).

Embodiments of ithe present invention may be operated in a
virtual reality applications as, for exampls, 3D gaming. In
uch applicaticnz, the zsynthesiz of sound zources with a
large gpatial extent may be complicated and complex when
bagzd on  conveniicnal concepts.  2uch  zourcss might, for
sxample, he 2 2eazhove, 2 bivd flock, galloping horzes, the
divieion of marching zoldiere, or an applauding audience.
Typically, such zound evenis are zpatialized sz a2 large group
t-

of point-liks zources, which leads to compuiaticnally-comple:

=

%9
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implenentaticons, cE. Wagner, Andveas; Walther, Andreas;
Melchoir, Frank; Straul, Michael; “Gencevaiicon  of Highly

Immerzive Abmozpheres for Wave Picld dynthesis Peproduction”

|~

t
at 116"" International BAS Qonvention, Bevrlinm, o

Embodiments may  carry outb s mekbhaod, which performe  the

gynthezis of the exient of sound gources rlausilbly Lut, at

the zame tims, having a lower sgbvuctural and computbational

complzexzity.  Embodiments may be based on DirAc  (DirhAd =
Directional Audic Coding), of. Pulkki, Ville; “3pacial 3cund
Feproducticn with Divectiomzl Audio Coding” in J. Andic Eng.

goz., Vol. ES, No. 6, 2007. In other words, in embodimsnts,

the decomposer 110 and/or  the renderesr 170 and/or  the

amer TN ramtr s o= A egmie o
[N

proce

fit

other words, the dsconpoger 110 may comprise DivAC monosynth
ftages, the renderer 120 may comprise a DivAC synthegiz ztagje
and/cr the proczzzor may comprise a DivAd merging stage.

Babodiments may be based on DirAC procesging, for exanple,
uging only two syntheais strustures, for emamples, cne for
forezground  z2ound  sourcez  and  one £or  background  zcund

gourcez. The foreground zound may bz applied ko a zingle
A

(—

DirAC stream with controlled divecticnal data, wesulting in

the percepticon of nzarby point-like zources. The hackgyround

gound may alss be reproduced by using a single dirsct stream
with differvently-controlled dirvectional Jdaka, which leads to
the perception of zpatially-spread zound objects. The two
DirdC ztrzams may then be merged and Jdecodsd for arvbitrary

loudzpealizr a2t

g
'
—~
=
n]

or for headphones, for exanple.

=
[
[Ex]
“l
1=
=
1—
o
i
s
=
a
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of zound zources having a
spatizlly-large extent. Fig. £ shows an upper monosynth block
€10, which creates a mwmono-DIivAC  gitrveam lzading to  a
of o nearby point-like sound zoures, auch az the
of an audience. The lower moncsynkh block
620 iz ufed to oreate a mono-DivAC atream leading to the
perczption of spatially-zspread sound, which iz, for example,
gunitable t£o gensvite background scund as the clapping aound
from the audience. The outputs of the tws DirAC monosynth

P
blocks 10 and €20 are then merged in kthe DivAD merge 2tays

fy

620. Fig. & zshows that only two DivAC aynthesiz hloocks ¢10
and 620 ave used in this embodiment. One of them is used to

create the sound eventzs, which ave in the foreground, such 23
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t or nzarky hivds or closest or neavrhy perscns in an
applauding audiznce and  the other gJenerakez a background

gound, the concinuous Lird f£lock sound, =te.

The forsground sound iz converted inks 3 mono-DivAs strea

th DirAC-monceynth block €10 in a way that the asimmth data
ig kept conat:nt with fraquency, however, chang=zd randomly or
controlled by an emiernal procezs in time. The diffuzensss

parameter w iz =et to 0, 1

Ul
=
W
e
=
(i
L7}
(l.l
)
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|_l
o
w
']
ud
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l‘l
=
[w
|
l—-l
=
ha
0]

,
gource. The audis input to the block 610 is azzumed to be
temporarily non-overlapping scounds, 2uch as diztinct bird
calle or hand claps, which gensrate the perception of nearhby
gound scurcss, such az birds or clapping peveonz. The 3patial
extent of the forsground zound evantes is  eontrollad by

adjusting the 6 and Brang: forigrowna, Which meznz that individual

gound eventz will be perceived in B0 ange_torzgrouwna dilvecticns,
however, a zingls event may be perceived point-like. In other
wordsg, point-like sound zouvces  are  genevatsd  where the
pozeible positicns of the point avre limikced o the range

B+ e“ange foreground -

The Fkackground Llozk $30 takes as input audic stream, a
gignal, which containg all other sound events nok preaent in
ths foreground. audic stream, which is intendad ko include
lotz of temporavily overlapping sound events, for example

hundreds of hivds ov & greab number of far-away clappers. The

il

attached zacimath valuez ave then sei randem both in cime and
frequency, within Jiven constraint azimmtch values
04 0:ange nackgrowna. The zpatial extent of the background sounds
can thuz be synithezized with low computationzl complesity,
Th

thz DirdAC decoder would apply the sound to all directicns,

L0

Aiffusenezs w may alzo be controlled. If it waz added,

which can be uged when the scuond zoureoe  gurrounds  the
licstenzyr totally. If it doea not surround, Jdiffuszensza nay be
kept low or claze to zero, or sero in embodiments.

Enbodiments  of  the invention can  provides the

advantage that superior percspbual cualicy of rendered zounds
can e achieved at madersbe computacional 2ogt. Embodiments
may enalkle a2 modular dmplementztion  of  gpatial  zound

rendering as, for example, zhown in Fig. 5.
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Depending on  certain  implementation  remivementz of the
inventive methods, the inventive mekhods can be implemented
in hardwarz or in zoftware., The implementabion  can be

ormzd using a digitsl sborage medium and, partionlarly, a
flash menory, a disc, a DVD or a <0 having electronically-
eadable control eignale shoved thereon, which co-operate
with ths programmable  cowmputer system,  such  that  the

inventive wstheds are perfonesd.  Gzn

i

rally, the present
invention iz, thersfore, a conpuker-program product with a
program code  stored on oz machine-readakle  carrier, the
program  code being operative for performing the inventive
methods when the computer program product runs on = SOompuker.

In other words, the inventive methods are, ktherefores, a

computer  program having s progeaw cocde  for performing  at
lzazt one of the inventive methods when the COMPUESY DYOJYam

runs on a compuber.
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Claims
An  apparatus  (100) for Jdetermining a  zpatial output
multi-channel audic zignal lbased on an input andio

signal, comprising:

a decompoger (110)  for decompozing  the input  sudio

u)

ignal to obtain a2 fivat decompossd zignal having a

fn)

firet zemantic property and a zecond decomposed zignal

having 3 gecond zemsntic property being different fron

=

the firat semantic property;

a render:r (120) for rendeving the Ffirvst descocnpozed
gignal uzing a firs: rendering chavacteristiec to oktain

st renderad esignal having the firvst 2emantic
property and for rendering the sscond Ascompozed gignal
a second rendering characterigtic to cbbain a
gecond  rendered  sgignal  having  the szoond  zemantic
rroperty, wherein the firvesh renderingy chavaoteristisc and
the zezcond vendeving chavacterisiis are different from

each other; and

a proceszor  (120) for processing the firet rendered
gignal and the zecond rendered signal to obtain che

spatial cutput mulii-channel audic signal.
The  apparatus (100) of <=laim 1, whersin the first

rendering charvacteristic ie baged on the firsk semantic

propzrty and the sezond rvendsring charac

The apparatus (100) of one of the claims 1 or 2, wherein

o
—
g
It

o

renderer (120) iz =sdapted for rendering the first
dzconposed signal zuch kthat the  First sendzring

vz oa Jdelay inktrcducing

w

characteriztic dosa nok h
charvacteristic or such  that the fivet rendering
characteriztic has 3 Jdelay intveducing chavscteristic
having a first delay amount and wherein the z2econd
rendering charactevistic haz a second delay amount, the
gecond dAeslay amount being greater than the fivst delay

amount.

3\
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renderver (120) iz
dzcomposzd  zignal

re

1

Sz

(

wlering  chavacteriztic and for decovrelating  the
1

ond decom norSecl Signa

23

T

£ claim 1 to 2, wherein the

adapted  for  rendering the Ffivst

by amplitude panning a3 First

Lo obtain a zecond Adescorrelated

gignal az second rendering characteristiac.

The appavatus

the rendever

iz adapied for rendering the

of one of the claims 1 to 1, wherein

and second  randerad  signals  each  having  as many

components  as  channels in the spakbial output mulei-

channel audic zignal

and the processcr (120) iz adspted

for combining the componente of the first snd zecond
1

rendeved gignals to

channel audic signal.

The appavztus (
th

and sezond rendeved

(W
]
0
=
::_‘_‘
i
]
g
=
—_
=

]
obtain the epatial ocutpuk multi-

of one of the claims 1 to 2, wherein

a0
20) i3 adapted for rendeving the firat

gignale =ach having lezs cowponznts

than the spatial ocutpui multi-channel audic 2ignal and

wherein the procezasor (120) iz adapted for up-mixing the

componzntas of the firet and zecond rendersd 2ignals to

obtain the spatial ocutput multi-shannzl sudic zignal.

The apparatus (100) of

e of the 2laime 1 to &, wherein

the venderer (120) is adapted for rendering the firsc

decompozed  zignal  according  toe s foreground  audio

charactervistic as first rendering characteriscic and for

rendering the second decomposed zignal according to a

background audis characteriztic as  zecond rendering

characteristic.

The appavaztus (100)

»€ one of the claimz 2 to 7, wherein

the renderer (120) is adapted for rendsring the sgecond

Azzconposed 2

in kh

mn
'

i
ignal to obita

Thz appavatus (100)
(110) iz =adapted for

contiol parameter fro

J115 Ly all-pazs filtering the zecond
»

zecond decorrelated signal.

of claim 1, wherein the decomposer
determining an input parameter ag a

m the input andic signal.

70
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The apparatug (100) of one of the claims 4 to 9, wherein
the rendzrzr (120) is adapted for obtaining a zpatial
diztributicon of the first or second rendered gignal by

applying z broadband amplitude panning.

The apparatus (100) of one of the claims 1 to 10,
wherein the renderer (120) iz zdapied for rendering the
firzt dzcomposed zignal and the e

LJ

ond decomposed =ignal
bazed on diffevent time grids.

!
)
g
Iyl
]
el
lFll
=
Y
(w3
c
)
—
|1
[
[
<
&

]

(

of the <claime 1 to 11,
wherein the dscomposzr (110) iz adapted for determining
ret decomposed 2ignal and/or the geo-nd decompozed

i
gignal based cn a tranzient separabion method.

The appavatus (100) of claim 12, wherein the deconpozer
(110) iz adspted for dstermining one of the fivst
dzcompozsed eignals or the second decomposed aignal Ly a
tranzient geparacion method and the other one based on

the differsnc: between the onz and the input audio

The apparabtus (100) of one of the claime 1 to 13,
rein the deconpozer (110) and/or the rendersr (120)
/or the procezzor (120) comprises a Dizad monosynth

gtage and/or 5 DirAC gynthesiz ztage and/or a Dirdc

The apparvatuz  (100) of wne of the claime 1 ke 11,

wherein the dzcompozer (110) is adapied for descomposing

ﬁ
=
@
s

put audio 2ignal, the vendsrer (120) iz adapted
for rendering the first and/or  gecond Jdscomposed
,  and/or  the procsssor (120)  is adapted for
praocesging the first and/or second vendered aignals in

terma of differvent frequency bands.

A method for determining a spatial outbtpub molti-channel
andio zignal baszd on an input audic signal and an input

oL

117}

paramster conprising the step

I'h

Azcompozing  the dnput zudio signal to cbtain a first

(‘|

r
dzcomposed signal having a first femantisc property and

W

gecond dzconposed zignal  Thaving a #elond  semantic

i
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property  being  differvent  from  the firet  gemantic
property;

rendering the firezt decomposed zignal uzing

u
I
’_Y
s
Tz
o

H.
=
o
o
b
\]
[
o7
2]
X]
i
jan

£t ohtain oz

2ignal having the firs:t semantic rroperty;

rendering ths zecond decomposed gignal wusing a azcond
rendering characteristic to obkain 3 second  rendeved
n

Ll having the second semantic property, wherein the

first rendering characteristic and the= azacnd
chavsctevizitic are different fivin each other; and

proczzaing  the firat rendered signal and the second
rendered gignal to chbbtain the spatial output mulei-
channel audio signal.

Computer program having a program code £or performing

the method of claim 16 when the program 2ode runz on a
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An Apparatus for Determining a Spatial Output Multi-Channel
Audio Signal

Abstract

An apparatus  (100) for dztermining s epatizl oukpub mulei-
channzl audic signal bzsed on an input zudic signal and an
input pavameter. The apparactus (100) somprizes a decomposer
(110) for dzcomposing the input audic aignal hased on the

input parvamster to obtain a firet dzcomposed gignal and a

n

ir
econd delonposed sijnal different from each other.
ur

'TJ

thermores, the apparatuz (100) comprizes a renderer (
r renderving the fivet decompozed sgignal bo obbain a f£i

I-h
O

rendered 2igral having =

fivzt gemantic property and for
rendsring the zecond decomposzed signal bo obtain a gzocond
rendered zignzl having a2 second semantic property keing
different from tche firat zemantic property. The apparatus
(100) compriszzs a proczssor (120) for processing the fivst

rendered zignal and the sscond vendered gignal ko chtain bhe

[
o

gpatial output multi-channsl audic signal.
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Reivindicaciones como se adjuntaron al IPER

1. Un aparats (100) para determinar uns sefial  de anadio
milticanal de s3lida espacial oon bas: 2n una sefizl  ds

andic dz entrada, que comprends:

Un  descomponedsr semnkcizas (110) configrads para
dzzcomponer la sefial A= audic de entrads para chtener

una  primera

7}

2fial deacompuesta que tiene una primeva
Fropiedad semintica, la primera zefial dzacompussta es
una parte de 2efial de primer plans, vy una sejunds sefial
Aescompuzata que tiene una gegunda propiedad semintica
que ez diferente de la primera propiedsd zendntica, la
segunda  zefial  descompussts 22 una parte de zefial de

fondo

un representadcr (120) configurada

para repregentar la parte e sefial de primer plano

utilizands panec de  anplitud para obhbbensr una

primera sefial representads gque btiens 1z primera

()]

propiedad semdntica, el representador (120)

n

comprends una etapa Jde paneos de amplitud (221,
240) para procesgar la parte de sefial  de primer

planc, en donds e proporoicna ruids de paso hajo
250) generads localments a la etapa de pansc de

amplitud  (240) para  variar tenporalmente uana

PCT/EP2009/0055328 — Reivindicaciones modificadas segtin el Art. 34 del PCT - IPER
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[
1

0

e

ubizaciin de panes de una fuente de andic en la

i

Farte dz zefial de primer planc; v

para represenfar la parte de sefial de fonds ozl
dzgzcrrelacionar la segunda  sefial  descompusata
Fara  chtener unz szgunda sefial  presentada qque

tiene la sequnda propiedad semdntica;

un procesador (120, 220) confijgurads para procesar la
primera sefial representada v 1la segunda aefial

repregsentada para chitenser la sefial de andis mnmlticanal

0,
it
73]
pYj
’_l
|_.|
L
Y]
14
[s4]
U
e
[y
l_l -
)
I._J

El aparats (100) de la reivindicacziin 1, en donde 1=

l_l
V)
]
'—I
:_l
=
1
=
)
=~
H
s
g
1
[ s
o
j I}
10}
w
5
2
'.l
(W]
w
N -4
|_l
.
117}
\8
=
=
]
R
L

n tiene kaze en  la

El aparatc (100) de la reivindicazidin 1 o 2, en dondes 2l
representador (120) gz adapta rpars reprezentar la
primzra vy sejunda a=fiales representadas cada una tantos
componentes 2omd canales en la 2efial Jde andic malticanal

A= =2alida espacial 7 &l proceaadsry (130) ge adapta para

O

combinay los componentes de la primera vy osegunda gsfiales

repregentadas para obtensr la aefial de audics malticanal

aial.

oy
\g
o]
a
I_J
|:| -
jol
)
\g
if}
[—d

FCT/EP2009/004947 — Feivindicaciones modificadas segin el Art. 34 del PCT - IPER
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[eal

El

aparats (100)

repregsentadcr (120)

se

primera v sefialea

Jureds

la

m
C['

galida espaci

El aparats (100) de= 1la

dezgrompeornedzr (110)

S

paramztrs Az enktrada coms an par

la zefial A= andic Ads

n
i u

entrada.

(100) 3= una 1= las

en donde el representador (

rapresentar la primera

seflal  descompuesta oon hase an
tiempo.
El aparats (100) Ae una Jd= las

en Adonde el desconpernedor (
determinar la primera sefial

geflal descompuesta

transitorio

El aparato (100) d= 1=

desconponedsr (110)

PCT/EP2009/004947 — Reivindicaciones modificadas segy

Az la reivindicaziin 1 o 2, =n

reprezentadas

=find

conpeonentes A

para

reivindicacidin 1,

Anmetros Ae

reivindicacicnes 1oa

deaconpuesta

<1l Ul

1a

para epregenktar

Jque tienen oada

de audic multicanal

=l procesadcr (1z0) ze

[

la prime

Shitener la sefal de

al.
Adonde

=1

211

para  determinar un

control degside

120) g2  adapta para

reivindicaciones
110) 2z adapta

;'/ )

para

la sejgunila

métods de separaciin
reivindicaciéin 7, en donde =1

ge adapta pars determinar una Az 1as

qin el Arf. 34 del PCT - IPER
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10.

11.

primeraz  gefiales descompusstas o la sejgunda zefial

dezoompusata madiante un métada A= =

11}

para2iin
tranzitoric vy =1 okrs oon base en la diferencia entre

una vy la zefial de audic de entrada.

El apavate (100) d: una de las veivindicasi-nes 1 a 3,
en  dond: 2l desconponador (110) gz adapta para
dezoomponer 13 2efial de audic de =ntrada, =1
representador (120) gz adapta  para  representar  la
Frimera  v/o  efejunda  2efiales dezoonpuestas,  vo o el
procezador (120) 2e adapta para praos zezar la primera /o

geyunda zefialez representadas en bérmincs de diferentes

Bl aparats Jd: 1ls reivindicaciin 1, en

1

1 que el
procezador se configura para prooesar la primera sefial
representada, la zegunda 2efial representada, v la parts

iz aefial 3= fonds pars chkensr la  sefial  de audio

Un méLods para determinar una sefial d: zudic multicanal

uf]

Az =2alids espacial oon base en una 2=fal Jde aadic de
eritrada vy un parametrs d= entrada gque conprends las

etapas de:

Dezoomponer femanticament:s la sefial de aadic Az entrada

para obtener una primera gefial  descompuzzkta e tiene

una primsra propiedad  semintica,  la primeva 3ef

PCT/EP2009/004947 — Reivindicaciones modificadas sezin el Art. 34 del PCT - IPER
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12.

deacompu

\Iv
{u
,_u

23 una parte Jde sefial de primer planc, v

una  gequnda 2eii

u)

il descompuissta jque tiens uns SeJyunda
propiedal  semintica que ea diferente A= 1a primera

propiedad zemintica, la as

[0}
=
=
=t
o
a
T
{n
=
)
|_l

degzompuesta 23

unz parte de sefial dz fondo;

representar la pavte de sefial de fonds utilizands panso

Az anplitud para chbener una primers

_u
i
I
fm}
o
H
=
1]

w7
=
o
7]
W
=

o
o
n’:_o_,
W

Tie tiene la primeva propiedad semdntica, al procesar la
parte de azfial de primer planc en una etapa de panes de
amplicud (221, 240), en dond: 82 proporzicona khajes ruide
Az pass (250) generads localmente a2 la etapa de panes ds
amplitud (240) para variar tenporalmente una ukicacidn
A= panec dz una fuente d: audic en la parte de zefial de

primer plano;

r

13
L

vegentar 1= parte de aefial de fonds al
dezcorrelaciconar la descorrelazidn de la sejunda sefial
dezzompuzata pars chienser una segunda sefial repressentads

Jque tiene la segunda propiedsad semintica; v

procesar la primera seflal  representada vy la segunda
gefial  representada  para ohtensr  la gefizl de andio

mlticanal de 2alida espacial.

Programa Jde computador que btiene un oddigs d: programa
para dssarrollar el métods de la reivindizaciin 11, en
donde 2l o4digoe d: programa oorre eobre un computador o

un procesador.

PCT/EP2009/004947 — Reivindicaciones modificadaz segin ¢l Art. 34 del PCT - IPER
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Claimg ag attached te IPERE

An  apparatus  (100) fir Jdetermining a  spatial cukbput multi-

channel andic gignal kased -n an input audic s=iynal, omprising:

a gemantic decompossr (110) configured for dscomnpssing bhe input
andic #ignal to chibain a firvst dscongposed g#ignal havring a first
szmantic  property,  the  fivet  deconposed  si ignal  keiny  a
foreground signal part, and a gecond dscompeasd 3ignal havingy a3
second @emantic property being Aifferent from the first semantis
property, the second decomposed signal heing a Lackground zignal
part;

a renderer (120) configured

for rendering the foreground signal part using alplitude
panning to chtain a first vendeved signal havring the first
semantiz  property,  the  renderer  (120)  compri iging an
amplituds panning sktajye (221, 240)  f£or processing  the
foreground gignal parkt, whersin locally-generated low pass
noize (280) iz provided ko the anplituds panning stage
(240) for temporally varying a panning location of an

audic source in the foreground siynal part; and

for rendering the background signal part by dszorrelating
the second decomposed 3ignal to chhain a seccnd rendered
giynal having the sscond semantic property,; and
a processor (120, 3240)  configured  for processing the fivste
rendered signal and the second rendered signal to ckibain the

spatial cutput milti-channel audic signal.

Ths apparatus (100) of 2laim 1, wherein the first rendering
Charazteristic is baszed on the first semantic property and the
gecond rendering characteristic iz hased on the sec-ond semantiz

property.

The apparatus (100) of 2laim 1 v 2, wherein the rendersr (120)
ie adapted for rendering the first and second rendzred signals
each having ag many components as channels in the spatial cutput
multi-channel audis 2ignal and the processcor (120) is adapted
for conbining the components of the first and second rendered

gignals to oktain the spatial cutput mlti-chanmnsl audic signal.

Claims asz atiached to IFRP - clzan copy
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11.

The apparatuz (100) of claim 1 2r 2, wherein the renderer (1z0)
ig adapted for rendering the fivet and sezond rendered signals
each having lessz components than  khe gpatial cutput multi-
channsl sudic signal and wherein the proceascr (120) is adapted
for up-mixingy the somponents of the first snd sescnd rendered

signals to chtain the spatial cutput multi-channel andic 2ignal.

100) =f claim 1, wherein the decompossr (110) is

Ob
[}

(
adapted  for  determining  an  input  parameter a conkrol

paramnster from the inpat andic signal.

The apparitus (100) of cone of the olsime 1 to £, wherein the
rendersr  (120) is adapted for rendering the firvst Aezompeosed
Fignal and ths second decomposed signal based cn Aifferent tine
grids.

The appavatus (100) of -ne of the 2laims 1 ko 8, whersin the
Azzomposer (110) is adapted for determining the fivst Adeccnposed
gignal and/cr the zecond decomposed fignal hased on 2 transisnt

separaticn method.,

The appavatus (100) of 2laim 7, wherein the dscomposer (110) is

adapted for dstermining one <f the first decompos=d signals or

T
=)
W
ir}
8
V2

cond decomposed =2ignal by a transient separation method

)
b
l:'_l,
+
py

w2 ther one kaged on the difference hetween the -nez and

o
oy
[\t

]_l.

nput andio signal.

The apparatus (100) of cone of the -laims 1 t£o &, wherein the
decompoaer (110)  is adapted for deconposing the ingpak andio
#ignal, the renderer (120) iz adapted for rendering the fiver
and/or second dsccnposed signals, and/sr the processsr (130) is
adapted f2r processing the fivst and/or second rendered zignals

in terms of different frequency khands.

The apparatus of claim 1, in which the prooesscr is configursd
ts process the first renderved signal, the z2ecind rendered
gignal, and the backjyround signal part to ohtain the spatial

cutput multi-channsl audic signal

A method for determining a spakial ountput mlti-channel audio
gignal hkased on an input audic 2ignal and an input paramster

comprising the steps of:

Claims as atitachzd o IPRP - clzan copyr
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ically dzoomposing the input audis signal teo ckbain a

irzt dzcompssed signal having a first semantic property, the

Hho
e b

i1

]

t dzcompozed signal heing a foreground zignal part, and =
gzoond deccupoazd signal having a second semantio property beingy
Aifferent from the firak szemankic property, the =econd

zzompoaed 2ignal being 3 baskground zignal rart

rendzring the foreground asignal part using amplitude panning ks
cbtain 2 first rendered signal having  the firet semantic
properey, by procssging the  foreground sijnal  part in an
anplitnds panning staye (221, 340), wherein lozally-genesrated
low pass noize (250) is provided ko the amplituds panning stage
(240) for tewporally varyving a pamnning leocation -f an audie

source in the foreground signal part;

rendering Lhe background signal cart by dzccrrelaticon
decorrelating the second decomposed signal to chbain s second
renderad zignal having the second zemantic property; and

Froceszing the first rendsred signal and the zeccnd rendered

#iynal to chtain the spatial cutput nalti-channel audic gignal.
Computer proajram having a program oode for pevforming the method

of =laim 11, when the pragram ccde runs <n 3 computer or A

I’rl TWeSSoY.

Claims ag attached to IPRP - clzan copy
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Applicant :
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1. The applicant is hereby notified thal this Interaational Freliminary Examining Authority transmitz herawith the
inizrmational praliminary repert on patentability and its annexas, if any, established on the intsmational
application.

2. Acopy of the report and its anneves, if any, is being transmitted to the Intamational Bureau for
cammunication to all the zlacted Offinza,

(]

Whezre reduired by ariy of ihe slectsd Oifices, the International Bursan will prapsre an English translation of
the repart (bt nat of any annevas) and will trangmit such tranzlation to thoze Officas.

4. REMINDER

The applizant must enter the national phase befors cach elocted Office by performing certain acts (filing
tranzlations and paying national fzez) within 30 ronihs from the priority date (or tater in zome Ofiices)
(Article 39(1)) (zee also the reminder sant by the Intzmational Bureau with Form PCTABSO1).

Where & translation of the intemational application must be furmished 5 an sketed Oifice, that tranalztion
must contain a tranzalation of any anneses 1o the intermational preliminary report on patentability. ltis the
applicant's rezponsibility to prepare and furmizh such ranslation direcily 10 @ach 2lzcted Oifice concarmad.

For further details on the applicable time limits and revpuirenents of the electad Oifices, 322 Volume It of the
PCT Applicant's Guide.

Tha applicant's attention iz drawn o Article 23(5), which provides that ihs oriteria of novelty, inventive step
and industrial applicability describad in Articls 33(2) o (4) merely carva the purpases of intermational
preliminary xaminztion and that "sny Contracling State may apply additional or different criteria for the
purpozes of daciding whether, in that Staie, the claimad inventions iz patentabls or not" (see alzo Article
27(%)). Such additional critzria may ralate. for axampla, to exemptions fram patentability, requirements for
enabling disclosurs, Hlarity ard support for the claims.

Marmz and mailing addrzes of the inlamational Autiorized Difficer st
preliminary examining authority: &~ a,,Q
Europsan Paisnt Oifics Marra, Ernanusla ; 0) y
807G &
p)» D e Tal. +49 50 2309-7236 ‘.Jj é
Fa- Ser9 - JAGE e ash”

Form PCTAPEA/416 (January 2004)
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chaptar I of the Patent Cooperalion Trealy)

(PCT Article 36 and Rule 70)

Applicant's or agent's fils refersnce

FHO90SGoPST FOR FURTHER ACTION See Far POTAREALS

International applicaiion M. Intemationzd filing daiz (Haymontiviraar) Friority date (daydnontyisar)

PCTEP2O00905825 11.08.2009 13.08.2008

Intzrnational Patent Classification (IFC) or raional dazsification and IPC
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Applicant
FRAUMNHOFER GESELLSCHAFT ZUR FORDERUNG

Thig reportis ths intemational preliminary eaminaiian repor, axtablished by this Intemationzl Preliminary Evarmiring
Autharity under Ariicle 38 and ranzmitkzd 1o he applicant asasrding o Articlz 26,

2. Thiz REPORT consistz of a tolal of § ahzets, including this cover shact,
2. This reportie alzo asompaniccd by ANTIESES, 2OMPHaing:

a. & zenttaths applicant and to the Intemalional Burzau) 2 totad of 2 shacls, a3 follows:

M cheats of the description, claime andier drawingz which have baen amendsd and ars the basiz of this repont
ancior shizetz containing rectifications authorized Dy thiz Authority (g2 Rule 70,16 and Saction $07 of the
Administrative Instructions).

O chsets which sUpsreads eaizr shaets, but which this Authority considers sontain an amendment that oe3
Lzyand the disclosurs in the internaliznal appication as fibzd, a3 indicated initern 4 of Bas Mo, | and the
Supplamental Box,

b. O  (zent t2 tha Internaticnal Bureau only) a total of (indisate type and numbar of electacnic carrisi(g)) |, containing a
seduenc listing, in elsctionic form only, as indicated in the Supplamental Bov Relating to Sequence Lizting (2ce
paragraph 3hiz of Annes G of the Adminiztrativa Instrustions).

4. Thiz rapart sontaing indisations ralating to the fallowing itema:

B M | Basiz of the rapart

Box No. if Priority

Bow Mol Mon-sstablishiment of opinian with regard (o novelly, invertive step and industial applicatsility

B Mo IV Lack aof unity of invertion

Box M Vo Reazoned satsment under Articlz 35(2) with regard to novelty, inventive dlep or industrial
applicability; citations and explanations supporting zuch lalemant

Bow Moo VI Certain documents cited

B

B

o Mo VIE - Cerain dziects in the intzrnatianal application

000 ROOOX

w N VI Certain obeervations on the inlemational application

Data of submizsion of the damand Daia of complation of this report

2010-08-11 06.10.2010

Mame and mailing addrezs of the intermaficnal Authorized oificer et
prafiminary exarmining authority: o Y,

Eurcpean Patent Office

—_— . . 2 ’ £
D-S0252 Munich Righetti, Marco H 0, ) H
Q Tol. +4G £9 2399 - 0 & J $

Fax: +40 89 2559 - J464 Telsphone Ho, +43 3% 2359-5427 ot g

Farm PCTAPEA/ 405 (Covar Shaeat) (July 2010)
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" INTERNATIONAL PRELIMINARY REPORT Intermational application No.
ON PATENTABILITY PCT/EP2009/005828

Box No.| Basis of the report

1.

2.

[ ]

o

With regard to the language, this report iz based on
the intamational application in the language in which it wae filad
L atranslation of the international application into , which is the language
of a translation furmishsd for the purposes of:
O intarnational scarsh (under Rules 12.2(a) and 23.1(b))
O publication of the intematiznal application (under Rule 12.-(a))
O intzrnational praliminary examination (under Rules 55.2(z) and/sr 55.3(a))
With regard 1o tha elements* of the intarnational application, this reporl is based on (raplacement shewts which

have been fumishied to the receiving Oriica in réspanse to an invitation under Article 14 are referred to in this
raport ag “originally filed” and are not annaxad to this report).

Description, Pages
1-24 as originally filed

Claims, Numbers
1-12 filed with the letter of 14-03-2010

Drawings, Sheets
1-6 as originally filed

O asequence listing - see Supplamental Box Relating to Sequence Listing.

. O The amendments have rezulied in the cancellation of:

O the description, pages

L1 the clairms, Nos.

O ths drawings, sheatsfigs

0 the sequance listing (spacify):

O any table(s) related 10 sequencs listirey (specify):

. O This report has baen established ag if (zome of) the amendments annexed to this repar and listed balow

had not besn made, zines zither they ars conziderad ta go heyond the disclosure az filed, or they wars not
accompanied by a latier indicating the basis for the amandments in the application agz filzd, 22 indicated in the
Supplemantal Box (Rules 70.2(c) and (c-bis)):

O the deseription, pages

O the claims, Nos.

O the drawings, shestsAigs

O the sequence listing (specify):

DO This opinion has been 2stablished taking intd account the rectification of an obvious mistake authorizad
By o nedified o this Authority under Rule 91 (Rule 70.2 (2)).

zearch report(s) from Authority(ias) — have been received and taken into

O Supplemantary intsrnational
port (Rule 45bis. 8(1) and (¢)).

account in drawing up this rs

Foitn PCTAFEA/ 409 (July 2010)



* INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCT/EP2009/005828

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Movelty (M) Yas: Claims 1-1

3]

Ne:  Claims

Invantive step (1S) Yes: Claims 1-12
No: Claims

Industrial applicability (1) res: Claims 1-12
No: Claims

Citations and explanations (Rule 70.7):

see separate sheet

)

Form PCTAFEA/408 (July 2010)
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' INTERNATIONAL PRELIMINARY

International application No.

* REPORT ON PATENTABILITY

(SEPARATE SHEET)

PCT/EP2009/005828

Re item V

1
D3

2

w

Reference is made to the following document:
GB 2 353 193 A (YAMAHA CORP [JP]) 14 February 2001 (2001-02-14)

Document D3 is regarcled as being the prior art closest to the subject-matter
of claims 1, 11, and discloses:

An apparatus (Figs. 5, 6) for determining a spatial output multi-channel audio
signal based on an input audio signal, comprising:

a semantic decomposer (1a, 1b) configured for decomposing the input audio
signal to obtain a first decomposed signal having a first semantic property, the
first decomposzd signal being a foraground signal part (XLsp; XRsp), and a
second decomposed signal having a second semantic property baing different
from ths first semantic property, the second decomposed signal being a
background signal part (HLse; XRse);

arenderer (3) configurad for randering the foreground signal part using
amplituds panning (41, 44, -15) to obtain a first rendered signal having the first
semantic property, the rendsrer comprising an amplitude panning stage (3,
41, 44, 45) for processing ths foreground signal part; and

for rendering the background signal part using a second rendering
characteristic to obtain a second rendered signal having the sscond semantic
property (signals derived form XLse and XRse are providad directly in output);
and

a processor (42, 43) for processing the first rendered signal and the second
rendersd signal to obtain the spatial output multi-channel audio signal.

The subject-matter of claims 1, 11 is tharefore new (Article 33(2) PCT), as it.
differa from this known apparatus in that;

deally-generated low pass noise is provided to the amplituds panning stage
for temporally varying a panning location of an audio source in the foreground
signal part; and in that

the background signal part is rendersd by decorrelating the background signal
part.

Tha problem to be solved by the present invention may he regarded as how to
improva the perception of the rendered sound.

Forrm POT/Separais 3hasa09 (Shazt 1) (EPO-April 2005)
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INTERNATIONAL PRELIMINARY
REPORT ON PATENTABILITY
(SEPARATE SHEET)

International application No.

PCT/EP2009/()05828

The solution to this problem proposed in claims 1, 11 of the present
application is considerzd as involving an inventive step (Article 33(3) PCT);

no teachings can in fact be found in prior art to solve the above problem which
would l=ad a person skillad in the art to configure the renderer as according to

claim 1.

5 Claims 2-10, 12 are dependent on claims 1, 11 and as such also meet the
requirements of the PCT with respect to novelty and inventive step.

Forrn PCT/Szparate Shaey409 (Shaeei 2) (EPO-April 2005)
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The apparatus (100) of claim 1 or 2, wherein the renderer
(120) is adapted f£or renderi iny the first and second renderzd
signals each having 23 many compinents as channels in the
fpatial sutput multi-chanrel zudio =i anal =wnd the procszzor
(120) is adapted for combining the components of the first and
secind renderead =ignals te obtain the spatial cutput mulci-
channel audin signal.

The apparatus (100) <f elaim 1 or 2, wherein the renderer
(120) iz adapted for rendering the first and second rendered
signals =ach having l=as Somponants than the spatizl cutput
multi-channzl avwdic signal snd wherein the processor (120) is
adapted for up-mixing the componznts »f the first and second
rendered signals to cktain the spatial output multi-channel
audio signal.

The apparatus (100) of claim 1, whereir the decomposer (110)
iz adspted for detarm miningy an input parameter az a centrol
paramzter from the input audiz signal.

The apparatus (100) of one of the claims 1 ta %, wherein the
renderer (120) is adapted for rendsring the first decomposed

}—l

ignal and th: s=zcond decimposed signal based on different
time grids.

The apparatus (100) of one of the =laime 1 tc 3, wherein the
decomposer  (110)  is  adaptad for determining the Ffirst
dezoomposed sigqnal and/cr the sscond decocmposed signal bhassed on
a transient separation method.

The apparatus (100) of claim 7, wherein the deccmpossr (110)
iz adapted for determining onz of the first dazompozed zignals
or the second decompozed signal by a transient zeparation

mzthod and the cther cne baszd on the differsance b

o
T

wzzn the
ne and the input audic zignal.

The apparatus (100) of cne of the alaims 1 to 3, wherein the
deczomposzr (L10) iz adapted for decomposing the input audio
signal, the rendersr (120) iz adapted for rendsring the first
and/or zecond decomposed zignals, and/or the procecesy (120)

AMENDED SHEET 15-09-2010
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ie ada pted for procsssing the first and/or sesond rendered
fignals in terms of different ‘requency bands.

Th2 apparatus of claim 1, in which the Froceszor is configured

o+
)
1

rocess the fivst rendered signal, the second renderad

nal, and the backjyround signal Fart to abtain the zpatial
cutput multi-channel audio zignal

A method for determining a spatial cutput multi-channzl zudio
signal bas2d on an input audie signal and an input parameter
cimprizing the zteps of:

gzmantically deoompesing the input audis zignal to obtain s
first decomposad zignal having = first semantic property, the
first dzcomposed #iganal being a foreground signal part, and a
gecond  decompozed signal having a zeccond  zemantio property

ing differsnt from th: firvat zamantic prepsrty, the second
dzcomposed signal being a background gignzl partc;

rendsring the foreground signal part using amplitude panning
1

to obtain a first rendsred zignal having the first semantic

property, by processing the faraground signal part in an

nplitude panning skage (221, 340), wherein loca ally-generated
low pasgz noise (250) is provided ts the amplitude panning
ztage (3240) for temporally varying a panning loazaticon of an

andic source in the foreground signal part;

rendering the  hkackground  signal  part by decorrslation

deccreelating the zzcond dscompossd gignal to obtain a =econd
renderad signal having th: sacond zemantic sroperty; and

processing the first rendsrad signal and the second rendered

-

gignal to cobtain the spatial  output multi-channs)l  audio

signal.

Computer program having a program oode for performing the
method of claim 11 , when the program cods runz on a computzr

PCT/ER 2009/005:825

AMENDED SHEET | 15109-2010
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY | P CT

To:
HOTIFICATION OF TRAHAMITTAL OF
THE INTERMNATIONAL SEARCH REPORT AMD
THE WRITTEN OFINIQN OF THE INTERNATIONAL
SEARCHING ADTHORITY, OR THE DECLARATION

ALLEMAGNE

(PCT Rule 44.1)

H H

Dats of mailing
(day/month/vear)

24/05/2009

Applizant’s or agent s fike referance

FHOS0803DOT FOR FURTHER ACTION 5@ paragraphs 1 and 4 below
International application Mo, Intemational filing date
BOT/BEZ003/005238 (Javhmomihyzan) 11 Jan/ 2009

Applicant

FERAUMHOFER-GESELLSCHAFT

1. E:] Thz aprdicant iz hersby notified that the international 2sarch report and the wiitten aptnion of the International Szarching
Authority have been sstablished and ars transmittad herswith,

Filing of amendments and statement under Article 19:
The apphicant iz entilzd, If ha 20 wizhes, 1o amand the olaims of the International Applivation (zee Ruls 46):
When? The time limit for filing 2uch amandments i narmally two montha from e date of transmittal of the
International Searsh Report.
Where? Dirzcfly to the Intérmational Burean of WIFQ, 34 chamin des Colombettzs
1211 Ganzva 20, Switzs fand, Fassimile Ho.: (41-22) 335.52.70
For more detailed instructions, s&2 tha notes an the aAcoompanying zhest.

2. D Tha apphicant i5 harzby notifiad that no intemationsd zearcd report will b established and thal the declaration under
Article 17(2)(a) o that &ffzct and the witlen opinion of the Imarmational Sarching Authority ar: tranzmitiad harawith.
2. [:l With regard to the protest again:t paymeEnt of (an) additionad fee(s) under Fulg 0.2, the applicant is notifiod that:

the protest topsther with the dacisban thereon has bean transmilled % th Intamational Bureay together with the
appllcant's rsquact 1o Parwand tha bt of both the protest and the decision thar on to the designated Oifices.
no dacizion Kas baen mada vet on the protest; the applicant will be notified as soon a2 a decision Is made.

4. Reminders

Shortly after the e-piraiion of 18 months from the priorty Jts, the Infemational application will be published by the
International Bureau. I the applicant wishas 1o avaid oF postponsg pubdication, a nolice o withdrawal of the intarmationat
applic2tion, or of the priority claim, must rsach the Inlsmational Buresy as provided In Rules dabis and D06is.2, regpactivaly,
beiorg tha complstion of tha schnical preparations for iniemational Puilication.

The applicant may submit comments on an informsl e nithi writken opinion of e Intsmational $sar hing Authrity 1D tha
Irtgrnational Surean. The Intermational Burean will s2nd Copy of such comments (5 all dazignatsd Offlea: unless an
intsrnatianzl prediminary dxatmination rapor has been of iz 1 be established. Thede comments would 220 L made availabls to
fing: puskelics but ot beiore ths g«piration of 30 monthz irom ha pricrnity dats,

Within 18 months froni the. priorty date, bui only in respect of some destgnated Gifices, 2 damand for intzrnational pretiminary
Eramination mi ks filed i the appldicant whhes 1o poastpons the antry into the national pheé ntil 30 monthe from the priority
data (in s0ma Dicss even 13ier); otharwize, th plicant mug, within 20 months Tio1n tha prionity date, periarm the prescribed
acts 1or ety Into the national phazs bafore thosz designated Oicss.

In respact of ofher designaled Offices, the time imit of 30 months (or tater) will apply even if no demand 13 had within, 19
months.

Sed the Annde e Form POTARIN and, for datallz aboot the applicable me mils, Cfiics by Oifice, 238 he POT Applicant’s
Guidz, Volums I, ! ational Chaplers and the WIPD Infemel site.

Hame aihd mailing addszez of the International Searching Authority | Authorized cfiicar

European Fateni Qifice, P.B. 2318 Paiantlaan 2 , i

MNL-2Z80 MV Rijawijk Nicole Peter
. Q Tal, (+21-70) Sd0-2040, T5. 51 951 epo nl,

—ww? Fax: (+31-70) 340-2016

Form FCTASA/ZZ0 (Ooiobar Z005) ) (e nolez on dccompanying shést)

10



- under tha Traaly. In caze of d

NOTES TO FORM PCT/ISA/220

These Motes are infendsd 1o give the basic instruction s CAnGErning i filing of amendmsnts

under artcle 19. The
Motss are based on the regquiremenis of the Falnt o cperation Traaty, thé Regulations and the Adminlsicative Instructions

34 Hote3 and those raquirsments, e 1tsr are applicatdz, For more
O Applicant's Givdde, a publication o WIFD.

In theze Notes, "Arlicls”, *Rulz®, 2nd "Section” refer t the provizions of the PCT, the FCT Requlations and ths POT
Adrainiztrative inzsinctiong, T&aQacively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant haz, after having received the intematisnal zsarch rEpoit and the written opinion of the Internationg
Saarching Authority, one apportunity © amand the olaims of the intémational application. 1t should however be niphasized
that, sinGs all parts of i internadonal applicatian (Haims,dazoription and o awings) mey be amendad duing the
international preliminary eamination Procacurs, there i3 uzually o need o file amandmients = the Claimig undar Artichs 19
et wherg, &0, the applicant wants e kathar &0 Lo publizshisd for the purposes of provizionsl protection of has anolher

- Paa3 o0 i amanding the daims bLatore intermational publication. Furharmesrs, it should be smphasized that provigional

protecton is availabhe in zome States anly (sse FCOT Applicant's Sulds, Volums /A, Anngea: Bi and ).

The attantion of the applicant i drawn o the {aol that amendrients o the claims vndar Aicle 19 ars not allowsd whara
the niarmational Searching Authority has declarad, under Artichz 17(2), that oo intsmational searh tEpart woukd be
establizhad (e FOT Applizant's Guids, Volnmes /A, parageard 29¢),

What parts of the international applicatioh may be amended?
Undsr Articlz 19, anly the clzims may be amended,

During the international phase, the claims may alzo b2 amands:d (or further amarelzd) under Aicle 24 befors ha
Inkarnational Preliminary Examining Authority. The dascription ard drawings may only be ansnded undsr
Articlz 29 barore the Inisrmation:al Exarnining Authority.

- Upon eniry Into the national phase, al pans of e internztional application may ba amanded under Aicle 78 or,
where applicable, Ardicls 41.

When? Within 2 monthg from fhe dais of fransmlttal of the international 2arch raport or 1€ micnths e the pricrity datz,
whilchavar e linit vpires 1265, 1 shold be noled, howaver, that the amendments will be considered as hawing
B3 reGaiviad on Gime if they ars naceived by the htsrnational Burzau afier the explvation of he appicatls time
tirnik bus bedors the complation of the lechnical préparations ior intemational putdication (Fulg 46.1),

Where not to file the amendments?

The amandments may only be filsd with the Intsrmational Bursan and nat with the recalving Office or the
Intrnational Saarching Authority (Fuls 46.2).

Whisia & damand [or internztional preliminary swamination has beanfiz filzd, 222 below.

How? Either Ly Sancalling one of mora antire claims, by adding ong of mdare nsw daims o by amanding the -1 of one
o more of e claims a3 dilsa. :

Areplacament shszt mnst be aa_ibmltled for @ach shaet of the claims which, on acsnunt of an ame ndmerd o
amendments, difiers fron e chaot orlginally filed. :

Al tha olairs appearing on & raptacement shest mug be numbersd in Arablc nomaral s, Whars aclaim b3
cancallsd, nl renumibaing of B other dlaimg is required. In @l cases where claims ars rsnumberad, thay must ba
renumbered conscoutively (Saction 208(k)).

The amendments must be made in the language in which the international apptication i< to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be subrmitted with = Isttar.

The lether will nof b= publizhed with the indernational application snd the smended daims. It should not be
confused with the "Stabzrent urdsr Atick: 13(1)" (S8 balow, under "Statemant under Articks 19(1 ).

The letter must be in English or French, at the choice of the applicant. However, if the language of the
intemational application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French.

Phstas ko Form POTASA/ZZ0 (et shaat) (Dotobar 7005)
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NOTES TO FORM PCT/ISA/220 (continued.)

The lstter muztindicate the diferences batwese th clhims as filed and the claims as ameandad, It riagt, in
particubar, indicais, in conmsstion with each claim ALgpainQ in the intamational application (it bing undsrztond
hat identisal indication s SONCEMbG 2everal claims may be grouped) whethar .

)  the claim is unchanged;

(i) the claim is cancelled;

(i) the claim is new;

(iv) the dsim replacss one of e olalms as filsd;

(V) tha cladm bz e result of ths division of 2 Gladm 23 filed.

The following examples illustrate the manner in which amendments must be explained in the
accompanying letter: ’ - .

1. [Where ciginally e wers 93 claims and afler sinandnsnt of 2000 Claims tharz sre 51);
PClimE 10 29, 31, 22, 54, 36, 57 10 48 replaced by amanded claims bearing the zame mambars;
claimiz 30, 23 2nd 36 unchanged; new daiins 3916 89 adoed.”

2. [Wharz originslly thare werz 15 claims and after amendmend of all daims thare zre 1 1)
“Claims 1 t0 15 replaced by amanded daime 1 to 1.7 :

(0]

[Whare ariginally thers ware 14 claima and the amendmenta conzistin cancelling zoms claimé and in adding
new claims):

*Clairiz 4 t0 § and 14 unchanped; Jaims 7 1o 12 canceled; new daims 18, 16 and 17 added.” or

"Claims 7 40 172 cancellad; new claims 15, 16 snd 17 addzd; 20 other claim: unchanged.”

4. [Whers various Finds of amendments ars mada]: :

"Claims 1-10 unchanged; clairmes 11 1612, 1&@and 19 caniElhed; claims 14, 15 and 16 replacsd by amandsd
clalm 14 claim 17 sutdivided into amsnades claim: 16, 15 and 175 new claims 20 and <1 added

"Statement under article 19(1)" (Rule 46.4)

The amendiesnts may be accompanied by a
thit zuck amendments might have on the d

et Sxplaining tha amendments and indicating any impact
fiption and e drawings (which cannot be amended nndar Adicls 18(1)).

The statzmant will be publizived with the intsmationad application and the amencded ctaims.
It must be in the language in which the international application is to be published.
It mugt b2 briaf, not geceading S0 wards i in English o if ranzlatad into English,

It 3hesuld ot be: confused with and doez nat raps the lstter indicating the Jifferances betwaen the daims as figd

and a3 amanded. 1 rngs be filed on a ssparate sheet and must be ldentiled 35 such by 3 heading, praferatdy by
uaing i words "Statsmant undar Aiclz 19(1)."

Itmay ot ¢ ontsin any digparaging comments an the Intamational seanch report or the relevandcs of citations
Containad in hed rsport, Reterancs o sitation s, relevant 1o & given clgim, contained o the internadonal saarch
raport may b mads anly in connection with s amendment o that claim.

Consequence if 2 demand for international preliminary exémination has aiready been filed

If, &t s tins: of fling ainy arendments and any accompanying statement, uridar Acicle 19, a demand for-
international preliminary examinztion has already besn subriittad, e appliczant rust praferably, at the tme of
filind the amendimes (and any staiament ) with the Intsrhztional Burzan, 350 file with the International
Prediminary Exzamining Autharity 2 copy of such amendmeants (and of any siatement) and, whers raguirzd, a
tranztation of zuch amendments for the proceduns bekure that Autiarity (556 Rulss 55.3(a) and 62.3, first
esntance). For furtiar informadion, 65 tha Hitez 15 the demand ionn (PCTAPEAMOT).

If 3 dzmand for inksmationsl preliminary s«amination is mads, e writtan Spinkon of the International Ssarching
Autthiority will, &capd in cantain cases whers the International Ergliminary Evamining Authority od not act as
International Ssarching Autharity and whera it ha: notified e Inismational Burcan under Rule 68,1 bis(ls), be
conzidersd to be 3 wiitlen opinion of the Intemational Frefininary Examining Auttorily. If 2 demand I3 mads, the
applicant may submit o he Intsrmational Praiminary Examining Authority = reply to the writhan pnlon togather,
Wharz appropriats, with awendmionts kadons e ation of 5 months from s date of mailing of Form .
FCTASA/ZZ0 o befars ihe sxpiration of 22 months from e priority dats, whichaver erplrad later (Fubs 42445.1(2)).

Consequence with regard to translation of the international application for entry into the national phase .
The applicant’s atention is drawn 1 the Tact that, upon sniry ints e national phase, a ianslation of the claims as
amandsd undsr Atichs 19 may have 1 B& furmizhed to the deslgnatedielecs d Ofines, inatsad 5, o in addition to,
the translation of the claim:s as filed. _
For furthar diteils on the requiremenia of sach designatedfelentad Oifice, ces the PCT Applicant's Guids,
Volume Il.

" Motz to Form POTAZAZZ0 (ssu0nd shesi) (Dotober 2008)



- PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Aviicle 18 and Rules 42 and 44)

Appligant's or aganbs file reigrence FOR. FURTHER s Form POTASAZS0 .
FHOMG 20 B ACTION 35 will a3, whera applicabis, Bom & balow,
International spphication Mo, Intemational iling dats (day/menthaaar) (Earllzst) Priciily Dalz (dayimontivy ear)
FOT/ER2003 /008558 11/08/2003 . 12/08/2008
Applicant

FRATNHOFER -GESELLECHAFT

This internationa search report has bean preparsd by thiz Intern ational Ssarching Authority and is tranzmilisd to he applicant
aCcriing (o Articlz 15, A Copy i3 belnd ranzmittsd o e Intsrmationsl Bursay.

(~ Thiz intarnational search repon conzisis of a total of 1 shests.
- . it1s al3o accampanksd by & oopy of &3k prior art docurmant cited in this report.

1. Basis of the report . } .
a. With ragard 1o ths language, he international zearch was carmkad wut on the bazts of:
piS #he international application in the language in which it was filsd '
L] atanztation of the intemational appisation into , which is the languags
of 2 ranziation furnizhsd jor the purposes of inlermational search \Rulzz 12.3(a) and 22.1(k))

b, D Thiz intemational search rEport has basn sstablishad taking imd 2ccount the rectification of an obvious mistake
. athoRzed by or nolified 8 this Authority undsr Rul@ 91 (Fivle 43.€605{a)).

2. D Certain claime were found unscarchable (S5& Box Mo, )]

3. [[]  unity of invention is lacking (255 Box No 1il)

4. With regard to ihe title,
the tat le approved az submittzd by the applicant
) L[] thetesthas baan establizhed by s Authiarly t5 s & iollows:

™

£, With regard t the abstract,

the taxt ic approved 53

istnith=d by the: applicant

D the bl hiag been astablizhad, acoording 1 Rule 52.2(0), Ly this Authorlty &2 it appeses in Boe o, IV, Th’a applicant
may, within Jns montt frons e datks of mailing of this intermational search report, submit comments to s Authority

6. With regard to the drawings, .
a. tha figurs of the drawings io be publishied with the ahatract is Figurs He, _La
' Y] oas guggested by the applicant '
&3 aelected by this Authonily, because the applicant failsd o 2uggest a figure

OO

ag salzcted by Wiz Authority, bacause this figure betler sharastenizes the invention -
b []  none of the figurse is 10 be publishad with fiis sbatrst

0. [:] With regard 1o any nucleotide and/or amino acid sequence disclozsd in the international spplication, see Rox Ha. 1.

Farin PCTASA/Z0 (lirst shasit) (April 2007
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 INTERNATIONAL SEARCH REPORT

International application Mo

PCT/EPZ009/005823

A. CLASSIFICATION OF SUBJECT MATTER
INV. HO04S7/00

Aczording by Interm sticnal Patent Claz sification (IPC) ot 1 both national claszificaiion and IFC
B. FIELDS SEARCHED ’

Minimum docurnentation searchad (clazeification Fyatam follwad by classification symbols)

G10L HO4S

Documantation searched othar than minimunis documientathon 10 ihe csient that 2uch documents are included n tha fizlds scarched

Electronic dats bagz conzilledd during the inbarnational Search (namz of Jata base and, whers prachical, s»arch t:nns uzad)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” | Cliation of docurnam, with indication, whers appropriate, of the relzvant passanes Rekevant 1o daim No.

X PULKKI V: "Spatial Sound Reproduction ‘ 1-11,
with Directional Audio Coding" 14-16

JOURNAL OF THE AUDIO ENGINEERING SOCIETY,

AUDIO ENGINEERING SQCIETY, NEW YORK, NY,

us,

vol. 55, no. 6, 1 June 2007 (2007-06-01),

pages 502-516, XP002E26343

ISSN: 0004-7554

page 504, right-hand column - page 509,

left-hand column

_/..._

m Furthar documants arz lisled in ths 2ontinuation of Box . 33 patsnt family anney,

* Spedial categoric: of citzd documants ;

T later documaent published after the itermational filing date

ape ge e L ot o et b or paionity data and net in conflict with the  application but

A* document defining the gensral state of the ad wiksh & not dtgi t undarstand the prindiple or theory ur.[:!sﬂylr.g tha
eonziderzd to b2 o particular 1slevance invention ’

*E* zavlizr dooumant feal published on or afier the intsrnational *v* document of particutar relevaics: tha datmed invention
filing date canned Be conzlidarzd novel o cannat bs consldzred to

L dacunent which may throw doubts on prisity claim(e) or involvs an inventive step when the documant Is taken atone
which is citad to sglablizh th2 publ

Jdat: of ancther "
citatinn or cther speclel veazon (a3 speilled)

documant of particular relsvancs; tha claimad invention
canndt be onaidsred 1o Invalva an Invantive step when the

'O docurmEnt refaring 1o an oral discinsure, use, exldbition or document is ~ambined with one or more wher such docu—
othar means : ments, such combinatian baing sbvicus ta a person skilled
"P* document published prior to he international iiling date but i th ait.
later than the pricrity date claimed o % decument membar of the sawe patait family
Data of the sctuzd completion of the Intzrmational zearch Date of maility of the intematic nal 22arch repont
16 September 2009 24/09/2009
Mama and mailing adidress of the 1ISA Autherized ofiicer

European Patent Gilicz, P.E. 53135 Patentlaan 2
ML ~ 2330 HV Rijewijk

Tel. (+31-70) 340-2040, i i G
Fas: (131-70) S10-2018 _ Righetti, Marco

Form PCTASL/210 (szcond shzet) (April 2003)
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~ INTERNATIONAL SEARCH REPORT

International applization No

PCT/EP2009/005828

"] C(Continuation). DOCUMENTS COH3IDERED TG BE RELEVANT

Category*

Chation of dacument, with indication, whare appropriate, of the relevant pascagee

Ralzvant to claim No.

TAEJIN LEE ET AL: "A Personalized
Praset-based Audic System for Interactive
Service"

AUDIO ENGINEERING SOCIETY CONVENTION
PAPER, NEW YORK, NY, US, [Online] no.
€904, 5 October 2006 (2006-10-05), pages
1-6, XP002531682 '

Retrieved from the Internet:
URL:http://www.a2s.org/tmpFiles/elib/20090

- 611/13738.pdf> [retrieved on 2006-10-03]

the whole document -

GE 2 353 193 A (YAMAHA CORP [JP])

14 February 2001 (2001-02-14)
figures 3,6 _

page 2, Tine 21 - page 13, line 31
page 16, line 5 - page 19, 1ine 15 -

1,16

1,12,13,
16

Form PCTASA/210 (continuation of sesand shoet) (April 2005)

page 2 of 2
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Information on patent family members

Internationat application No

PCT/EP2009/005828.'
Patant document Publication Patent family Publizgation
citzd in 2garch report dals . mamber(s) date
GB 2352193 A - 14-02-2001 JP 2001069597 A 16-03-2001
: - US - 7162045 Bl 09-01-2007

Formi PCT/ISA/210 (pztant family enncx) (April 2008)
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From the

PATENT COOPERATION TREATY

INTERMHATIONHAL SEARCGHING AUTHORIT Y

To:

s form POTASALZO

PCT

WRITTEN OPINION OF THE

(PCT Rule 43his.1)

INTERNATIONAL SEARCHING AUTHORITY

Date of mailing
(daydmanthiear)  se: form FOTAZALIO (s2and shaet)

Applizant'z or agent's fils refererncs

FOR FURTHER ACTION

sae form PCTASAZZ0 ' 29& paragraph 2 balow

Intzrmational agplication M,

“Intzrmational filirng datz (Savmenitgzar) ! Prictity dale pJayunondy czr)

PCTERZ009005222 ‘ 11.02.2009 . l 13.03.2003

Internstiznal Patent Classifization (IPS) ar bodh naticnal dassiiestion and PG

INV. H04S7/60

Applicant
FRAUNHOFER-GESELLSCHAFT

This opinion contains indications relating to the following items:

Bax Mo.
Box No.

[ Basis of the apinion
I Priority

9

European Patent Offics

D-3029% Munich

|
O
O Bos Mol Monezstablizhment of opinicn with regard to novelty, inventive steap and industrial zgphisatility
O RoxMo. IV Lask of unily of invention ,
B Box MoV Rensoned statzment under Fube 42kis 1 (&)(i) with ragard i novelly, inventive step o industrial
applicability; sitatizna and 2xplanations supparing such statement :
0O Bor Mo VI Cartain desumasnts cited

O Box Mo, VI  Gariain dafects in the intsrnational agplication
0 Box Ma. VIl Cartain cbservations o ths intsrmational application

2.  FURTHER ACTION
If 3 demand for internatiznal prafiminary sxaminsticn is mads, this apinion will usually be congidared o be a
writtzn opinion of the Inizrnational Preliminary Evamining Authority ("IFEA") e~cepd that this does not 2pply where
the applicant chooges an Authority ofher than this one to ba tha IFEA and the shosen IPEA has noifed the
International Bursau under Rule 57.16ix(b) that writtzn spinions of thiz Internaticnal Searching Autherity
will not be so considered. :
If this opinion iz, a3 provided sbove, sonzidesd 0 be = written opinion of the IPEA, the applicant iz invitzd to
submit to the IPEA & written raply logather, whare spprogriate, with amendmants, balore the sxpiration of 2 months
from the dats of mailing of Form POTASALZ) ar befors the sepirstion of Z2 manthe from the pricrity date,
whichzver 2 pirzs later.
For furthar options, 22 Form PCT/ISAE.'EO.

2. Forfurthsr detzils, ses netas to Form PCTASALZY,

Namz and mailing addrzzz of the ISA: ' Datz of complstion »f Authorizzd Officer

this opinion R

o,

\’(_\\el Pmm.‘,”
& .

&
see form PR . ¢ -))
PCTISAZ1D | Righetti, Marco 5 0

Talzphon: Mo, 3% 5 2220-3427 " i e

Yerray wt”‘“

%,

Form PCTASAL3T (Saver Shest) (April 2005) . ' '
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2009005828

~ Box No.1 Basis of the opinion

1. With ragard to the language, this opinion has baen astablished on the basis of:
B the international application in the language in which it was filed

O  atranclation of the intzrnaticnal application into |, which is the language of a transtation furnished for the
purpises of international search (Rules 12.3(a) and 23.1 (D).

2. 01 This opinion has baen established taking into ac:count the rectification of an obvious mistake authorize
by ornotified to this Auihority undsr Fule @ (Fule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosad in the intsrnational application and
necessary 1o the claimsd invention, this opinion has been sstablished on the basis of:

3. type of matarial:
0O  asequence listing
L table(s) relatad to the sequance listing

- b. format of material:

El' on paper
O in electronic form

C. time of filingfurnishing:
O containad in the intsmational application as filed.
O filed togethsr with the intamational application in elactronic form.
O ﬁlrnished subsaquently to this Authority for the purposes of scarch.

4. O In addition, in the case that mor= than one version o copy of a sequence listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
COpies i3 idzntical 1o that in tha application as filed or does not a0 beyond the application as filzd, as
appropriates, wers furnished. ‘ , :

5. Additional comments:

Form POTASA/237 (April 2007)
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WRITTEN OPINION OF THE | - International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTEP2009/05828

Box No.V  Reasoned statement under Rule 43bis. 1(a)(i) wuth regard to noveity, inventive step or
industrial applicability; citations and explanations supporting such statement :

1. Statement

Novelty (M) Yes: Claims 6
No:  Claims 1-5.7-16
Inventive stap (1S) Yes: Claims .
No: Claims 1-16
Industrial applicability (1A) Yes: Claims 1-16

No: Claims

2. Citations and e~planations

see separate sheet

Ferm PCTASA/ 237 (April 2007)



WRITTEN OPINION OF THE . Intsmational application Mo,
INTERNATIONAL SEARCHING :

. AUTHORITY (SEPARATE SHEET) | PCT/EP2009/005528

ReltemV
1 Reference iz made to the following documents:

D1 PLILKVI V: "Spatial Sound Reploductlon with Directional Audio Coding"
JOURNAL OF THE AUDIO ENGINEERING SOCIETY, AUDIO .
ENGINEERING SOCIETY, NEW YORK, NY, US, vol. 55, no. 6, 1 June 2007
(2007-06-01), pages 503-516, XPON2526248 ISSN: 0004-7554

D2: TAEJIN LEE ET AL: "A Personalized Preset-based Audio System for
~ Interactive Service" AUDIO ENuINEERING SOCIETY CONVENTION
PAPER, NEW YORK, NY, US, [Online] no. 6904, 5 October 2006 (2006-10-
08), pages 1-6, XPO0Z521682 2 Retrieved from the Internet:
URL:http://www.aes. org/uonlleQ/ehb/"OF 190 611/13728.pdf> [:etrl\,ved on
2006-10-08] . : .
D2: GB-A-2 252 192 (YAMAHA CORP [JP]) 14 February 2001 (£001-02-14)

The present application does not meet the criteria of Article 33(1) PCT, because
the subject-maitter of claims 1, 16 iz not new in the sense of Article 35(2) PCT.

[pv]

2.1 Regarding claim 1 document 01 in fact discloses:

An apparatus (Flg” 1,3; uyntl1e':|~ block) for detelmmmg a epatial output multi-
channel audio signal based on an input audio signal, comprising:

a decomposer (page 504, par. "2.1 General Idea of DiIrAC" and page 507,
par. "2.4.1 Dividing Sound Signals into Diffuse and Nondiffuze Streams"; the
zound is divided into two streams) for decbmpocing the input audio signal to
obtain a first decomposad signal having a first semantic property (stream
carresponding to nondiffuse sound) and a second decomposed cignal having a

second semantic property being different from the first semantic property (stream
corresponding to diffuse sound); ‘ ‘ .
a renderer (Figs. 1, 3; Synthesis block) for rendering the first decomposed
' signal using a first rendering characleristic to obltain a first rendered signal having
the first cemantic property (nondiffuse sound stream is reproduced tzing a "point-
like virtual sources" technique: see par "2.4.2 Repraduction of Pointlike Virtual -
Sources") and for rendering the sacond decomposed signal using a second

Form PCTASA/ZET (Separaiz Shast) (Shest 1) (ER-April 2005)

13)



WRITTEN OPINION OF THE | Intsmational application No.
INTERNATIONAL SEARCHING - ‘ :
AUTHORITY (SEPARATE SHEET) ____ PCT/EP2008/005228

(%]

rendering characteristic to obtain a second rendered signal having the zecond
semantic property (diffuse sound stream is reproduced using a different
"Surrounding reproduction” technicue: see par. "2.4.4 Diffuse synthesis"), wherain

‘the first rendering characteristic and the second renderi ng characteristic are
different from each other; and

a proceseor (adders in the synthesis block on Fig. 3) for processing the first -
rendered signal and the second rendered signal to obtain the spatial output multi-
channel audio signal.

The subject matter of claim 1 i further disclosed by document D2, showing an
interactive terminal compliant to MPEG-4 systems specification, which receives
the audio signal, reconstructs the audio contents, and renders the individual audio
objects (which are expecied to give a uzer an interaction) using a rendering
characteristic, and the single background object (which is not expectad to give a
user an interaction) using a different rendering characteristic (see D2, par. "1.
Introduction” and "2.4 Playing terminal of personalized audic system")

The subject matter of claim 1 is also disclosed by document D3, which shows a

“sound processing apparatus (Fig. €, page 16, line 5 - page 19, line 19) which

receives an audio signal (Fig. 6, ref. 'Input XL"), decomposes said signal into an

- ambient sound component (XLse) and an on-the-spot speech component (Xlisp),

and renders said components uzsing two rendering characteristics different from
each other (the on-the spot component iz amplitude panned and provided to
outputs YL and YR; the ambient sound component is provided only to output YL)

Claim 16 corresponds closely in its scope to the scope of claim 1, and it's thus not
allowable for lack of novelty of its subject matter for the same reasons given
abaove about claim 1. ‘

Dependent claims 2-15 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of the PCTin

respect of novelty and/or inventive step, for the following reasons: .

Al

The subject matter of claim 2 (rendering characteristic based on respective
semantic property), claim 3 (first rendering characteristic not introducing a clel'ay),
claims 4, 10 (first rendering characteristic based on amplitude panning; second

Form POTAZA/Z7 (Separate Shezl) (Shist 2) (EPD-Aprnil Z008)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2009/005828

one based nn decorrelation), claim 5 (proCessor which combines rendered
gignals), claim 7 (foreground and background), claim 8 (decorrelat'ion by means
of all-pass filteiing) claim 9 (control parameter given by the Diffuseness
parameter), claim 11 (different time grids: see par. "2.3.2 Temporal Averaging"),

claim 14 (DirAC synthesis stage), claim 15 (subband processing) is disclosad by
dowment D1.

Regarding the subject matter of claim 6, no inventive step is mvolved in a further
upmixing or downmixing of the output channels.

The subject matter of claims 12, 13 (transient separation method) is disclosed by
document D3 (page 9, line 21 - page 12, line 31).

Form PCTNSA/2ET (Zzparaly Sheet) (Theet 3) (EPC-Apdl 2003)

%)



F’dsSibIe steps after receipt of the international search report (1SR) and
written opinion of the lnternaﬁonal Searching Authority (WO-1SA)

General
infarmation

Amending claims

under
Art. 19 PCT

~ Filing a demand
for international

preliminary -

examination -

¢y Filing informal

comments

" End of the
international
phase

Relevant PCT

~-Rules and mare

information

BHSDOCID: <XS

2060704010CK_{_>

For all international applications filed on or after 01/01/2004 the competant

ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the -

former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
meant to ba respondad to, but to be taken into consideration for further
procadural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the 1SR and the WO-1SA the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of WIPO, The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well s
form PCT/ISAV 220 and the corresponding Notes to form PCT/ISA/220.

In principle, the WQ-1SA will be considered as the written opinion of the
IPEA. This should, in many casss, make it unnecessary to filz a demand for
intarnational preliminary examination. If the applicant neverthaless wiches
to file a demand this must be done before expiry of 3 months after the
date of mailing of the 1SR/ WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 6.1 (b) PCT). '

If é‘demand for international preliminary examination is filed and no
commeants/amandments have been received the WO-13A will be transformed
by tha IPEA into an IPRP (International Preliminary Report on Patantability)

which would merely reflect tha content of the WO-1SA. The demand can still-

be withdrawn (Art. 37 PCT).

After recaipt of the ISFYWO-1SA the applicant may fils informal comments -
on the WGO-1SA directly with the International Bureau of WIPQ. Thesa .
will be communicated to the designated Offices togsther with the |PRP.
- (International Preliminary Report on Patentability) at 30 months from the

priority date. Pleass also refer to the next box.

At tha end of the international phase the International Bureau of WIPO will
transform the WO-1SA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the dasignated Officas. The-|PRP replaces the former
IPER (international preliminary examination report).

P.ulé 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
12/2003, DJ11/2003, DJ12/2003 - '
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Bitte beachten Sie, dass angefiihrte Nichtpatentliteratur (wie z. B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht

dem Urheberrechtsschut= und/oder anderen Schutzarten fur schriftliche )

Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlich

| geschiitzter Texte, ihre Verwendung in anderen elekironischen oder

gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne
ausdriickliche Zustimmung des Rechtsinhabers nicht gestattet.

- | Veuillez noter que les ouvrages de la littérature non-brevets qui sont

cités, par exemple les documents scientifiques ou technigues, etc.,

| peuvent étre protégés par des droits d'auteur et/ou toute autre protection

des écrits prévue par les législations applicables. Les textes ainsi

protégés ne peuvent étre reproduits ni utilisés dans d'autres publications -

électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du

| titulaire du droit d'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the

express permission of the copyright holder.
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SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO

IWMWMWMM

026918- -00000-000
Fecha: ._ml ﬁ‘i |')4 15504 Dep. 2020 DIR. HUEVAZCR

PATENTE DE INVENCION D MODEL Tra. 11 PATENTE!TI Eve: 379 FASEMAGIDIHALI
Act. 411 F‘RC‘:ENlA('IuI‘I Folios: 139
D Indicacién que ss solicita una patente.
D Diatos de identificacian del soliciianie o da la persona que prezenta a solicitud
D Descripcidn de la invarcion
|___J Dibujos de ser estos pertinentes
D Comprobarite de pago de las tazas establecidas (Da ar &l cazo formats de descuenta)

Completa D ‘ Incomplata D

PATENTE DE INVENCION PCT [Z(MODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circufar Unica

S

Indicacion que se salicita una PCT
Capia de ta soliciiud en espaiicl, tal coma fue presentads inicialments (Capitulo descriptiva,
reivindicatorio, resumen)

leup 15 de ser 8 partinentes

Incomplata D

Comprobants ds pago de 13 tasas esiab gcidas (ds ser &l cazo frmats de dezcuanta)

Completa

DISENO INDUSTRIAL [ | (Art. 119 Decision 486/00)

L]
[]

[]
[]

Indicacidn que se solidta Disefio industrial

Datoz de identific acidn del zolicitants o de la paraona qus prr-.sehta la zolicitud

Feprezaniacian grafiea y folagrafica dal Disefic industrial o musstra del material que ingorpaors sl
disefio

Comprobantz de pago de 133 tasas establscidas

Completa I:I Incompleta D

ESQUEMA DE TRAZADO | ] (Art. 92 Decision 486/00)

HANREEN

Indicacién qus se solicita un esquema de trazado
Datos de identifinacidn del soliciiants o de la parsona qus pressnta la solicitud
Feprezaniacion grafica de un esquema de trazada

Comprobante de pago de las tazas sstablacidas

Compleia L—_l Incompleta I:I

P102-F08 (2009-11-18)




Industria y Comercio

SUPERINTENDEN =1 A

Doctor(a)

CARDEMNAS HAVAS DARID

Apoderado(a) ylo Peprezentants Jde

FRAUNHOFER-GEZELLSCHAFT ZUF FORDERUNG DEF AHGEWANDTEN FORSCHUNG EV.

FEFEFEHNCIA Fadizacidn Hao. 11, 026918
Salicitud internacional PCT/ERZOO9/005328
Fecha inicic fase racional 13/02/2011
Tramite 11
Evento 379
Actuacidn 430

Oficio Na. kO 702 (5]

Come rezultads dal ecamen de forma, realizado con fundaments @n 2 arlicule 38 de 1a Decizidn 456 de la
Comizion de la Comunidad Anding, articulo 27 del Tratado de Coaperacian an Mataria de Patentes (PCT), regla

51 biz del Peglaments y Circular Dnica de 1z Superintendencia de nduztria y Comensic, 3@ 12 Comunica que:
1. La salicitud no contiena 1a copia del documents en que consta 1a cesion del derecha a la patents del inventor al

solictante o a su cauzante, conforme a lo establacido por @ artioaln 26 litsral k) de la Decizidn 436 de la
Comizidn de fa Comunidad Andina. Coanda se trate de doecumentcs ctorgadas sn sl adtranjero, stos deberan

legalizarse da conformidad con o dispuesto por bz articule: 289 y 260 el Sodigo de Procedimiznts Civil,

L

Maleria diz Patentes PCT., &l alcancs de las tale: declaracionss se determinard segin indiquen claramenta una
cezion de derechoz dael inventor al solicitanie o 2u cauzants, de conformidad con 1o dizspuesto en el numaral

£.2.15 del Capituls Swinto, Tituks = de 12 Sircular Dnica de Superintendancia de Industria y Somercio,

En cumplimiero de bo dispusato par & articuls 29 de la Gecizidn 486, 3¢ be requiers para que dentro dal térming
de dos meses siguiznies a la fecha de notificacion dal presents oficio, complate s requizitos anteriorments
..... L3

enunciados. En cazo de no dar curnplimients al prezents requarimicnts, la solicitud 36 considerard abandonaday
perdera su prelacian,

Natifiquese &l presents oficio confarme a lo dispussto an &l numerad £.2, literal &), del capitulo quinto diel titulo
primearo de la Circular Unica No 10 da 2001,

JOSE LIS ZALAZAR LOPES
Director de Nusvaz Creaciones (o)

29 ABR. 2001

El antarior requerimiznto fus notificads par fijacion en lista de fecha
adpat

Al contestar faver Indique <l numero de S:d: Cirtro. Carrzra 13 Ha, 27-00 Pisos 2, 5, 7 y 10 PB¥: 5670000

radicacion Qua 83 encuzntre 3 continuccivn Scde CAM: Av. Cra 50 Mo. 26-55int 2 Tcl: 5630070

Call Conter 6513240. Linca 01800-910165
Wob: wwav.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia




