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CLAIMS:  

What is claimed is: 

1. A system for processing audio signals, comprising: 

5 an authoring component configured to receive a plurality of audio signals and to 

generate a plurality of monophonic audio streams and one or more metadata s: s associated 

with each of the audio streams and specifying a playback location of a resp ctive audio 

stream, wherein the audio streams are identified as either channel-based .udio or object-

based audio, and wherein the playback location of the channel-based I udio comprises speaker 

10 designations of speakers in a speaker array, and the playback loca on of the object-based 

audio comprises a location in three-dimensional space; and fur 	er wherein a first set of 

metadata is applied by default to one or more of the pluralit 	of audio streams, and a second 

set of metadata is associated with a specific condition of . playback environment and is 

applied to the one or more of the plurality of audio str ams instead of the first set if a 

15 condition of the playback environment matches th• specific condition of the playback 

environment; and 

a rendering system coupled to the au 	oring component and configured to receive a 

bitstream encapsulating the plurality of 	onophonic audio streams and the one or more data 

sets, and to render the audio streams t• a plurality of speaker feeds corresponding to speakers 

20 in the playback environment in acc 	dance with the one or more metadata sets based on the 

condition of the playback enviro ment. 

2. The system of clai r 	1 wherein each metadata set includes metadata elements 

associated with each o 9 ect-based stream, the metadata elements for each object-based stream 

25 specifying spatial p. ameters controlling the playback of a corresponding object-based sound, 

and comprising o e or more of: sound position, sound width, and sound velocity; and further 

wherein each r etadata set includes metadata elements associated with each channel-based 

stream, any the speaker array comprises speakers arranged in a defined surround sound 

configu d tion, and wherein the metadata elements associated with each channel-based stream 

30 comb ses designations of surround-sound channels of the speakers in the speaker array in 

a 	ordance with a defined surround-sound standard. 
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3. The system of claim 1 wherein the speaker array includes additional speakers for 

playback of object-based streams that are positioned in the playback environment in 

accordance with set up instructions from a user based on the condition of the playback 

environment, and wherein the playback condition depends on variables comprising: 	ze and 

5 shape of a room of the playback environment, occupancy, material composition, 	d ambient 

noise; and further wherein the system receives a set-up file from the user that i r ludes at least 

a list of speaker designations and a mapping of channels to individual spea 	rs of the speaker 

array, information regarding grouping of speakers, and a run-time mappi , g based on a 

relative position of speakers to the playback environment. 

10 

4. The system of claim 1 wherein the authoring componen 	ncludes a mixing console 

having controls operable by the user to specify playback lev• s of the audio streams 

comprising the original audio content, and wherein the m adata elements associated with 

each respective object-based stream are automatically venerated upon input to the mixing 

15 console controls by the user. 

5. The system of claim 1 wherein the m•. adata sets include metadata to enable upmixing 

or downmixing of at least one of the chan -1-based audio streams and the object-based audio 

streams in accordance with a change fr• 	a first configuration of the speaker array to a 

20 second configuration of the speaker .11-ay. 

6. The system of claim 3 , herein the content type is selected from the group consisting 

of: dialog, music, and effec 	, and each content type is embodied in a respective set of 

channel-based streams o object-based streams, and further wherein sound components of 

25 each content type are ransmitted to defined speaker groups of one or more speaker groups 

designated within 	e speaker array. 

7. The : stem of claim 6 wherein the speakers of the speaker array are placed at specific 

positions within the playback environment, and wherein metadata elements associated with 

30 each r' spective object-based stream specify that one or more sound components are rendered 

to , speaker feed for playback through a speaker nearest an intended playback location of the 

ound component, as indicated by the position metadata. 
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8. The system of claim 1 wherein the playback location comprises a spatial position 

relative to a screen within the playback environment, or a surface that encloses the playback 

environment, and wherein the surface comprises a front plane, a back plane, a left plane, ri: t 

plane, an upper plane, and a lower plane. 

5 

9. The system of claim 1 further comprising a codec coupled to the authorin!, component 

and the rendering component and configured to receive the plurality of audio s eams and 

metadata and to generate a single digital bitstream containing the plurality 	audio streams in 

an ordered fashion. 

10 

10. The system of claim 9 wherein the rendering component f ther comprises means for 

selecting a rendering algorithm utilized by the rendering comp e ent, the rendering algorithm 

selected from the group consisting of: binaural, stereo dipol•, Ambisonics, Wave Field 

15 

Synthesis (WFS), multi-channel panning, raw stems with position metadata, dual balance, 

and vector-based amplitude panning 

11. The system of claim 1 wherein the playb.ck location for each of the audio streams is 

independently specified with respect to eithe an egocentric frame of reference or an 

allocentric frame of reference, wherein an • gocentric frame of reference is taken in relation to 

20 a listener in the playback environment, .nd wherein the allocentric frame of reference is 

taken with respect to a characteristi of the playback environment. 

12. A system for processi . audio signals, comprising: 

an authoring comp• ent configured to receive a plurality of audio signals and to 

25 generate a plurality of r • nophonic audio streams and metadata associated with each of the 

audio streams and sp cifying a playback location of a respective audio stream, wherein the 

audio streams are *dentified as either channel-based audio or object-based audio, and wherein 

the playback 1• ation of the channel-based audio comprises speaker designations of speakers 

in a speake array, and the playback location of the object-based audio comprises a location 

30 in three-P imensional space, and wherein each object-based audio stream is rendered in at 

least P, e specific speaker of the speaker array; and 

a rendering system coupled to the authoring component and configured to receive a 

.itstream encapsulating the plurality of monophonic audio streams and metadata, and to 

render the audio streams to a plurality of speaker feeds corresponding to speakers in a 
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playback environment, wherein the speakers of the speaker array are placed at specific 

positions within the playback environment, and wherein metadata elements associated with 

each respective object-based stream specify that one or more sound components are rende 	d 

to a speaker feed for playback through a speaker nearest an intended playback location of the 

5 sound component, such that an object-based stream effectively snaps to the speaker earest to 

the intended playback location. 

13. The system of claim 12 wherein the metadata comprises two or mo 	metadata sets, 

and the rendering system renders the audio streams in accordance with • e of the two or 

10 more metadata sets based on a condition of the playback environme 	, wherein a first set of 

metadata is applied to one or more of the plurality of audio strea 	for a first condition of the 

playback environment, and a second set of metadata is applied o the one or more plurality of 

audio streams for a second condition of the playback enviro ment; and wherein each 

metadata set includes metadata elements associated with • ach object-based stream, the 

15 metadata elements for each object-based stream spec 	ing spatial parameters controlling the 

playback of a corresponding object-based sound, 	d comprising one or more of: sound 

position, sound width, and sound velocity; and 	rther wherein each metadata set includes 

metadata elements associated with each cha • el-based stream, and the speaker array 

comprises speakers arranged in a defined urround sound configuration, and wherein the 

20 metadata elements associated with eac 	channel-based stream comprise designations of 

surround-sound channels of the spe 	ers in the speaker array in accordance with a defined 

surround-sound standard. 

14. The system of clai , 	12 wherein the speaker array includes additional speakers for 

25 playback of object-bas t i streams that are positioned in the playback environment in 

accordance with set 'p instructions from a user based on a condition of the playback 

environment, any wherein the playback condition depends on variables comprising: size and 

shape of a roo 	of the playback environment, occupancy, material composition, and ambient 

noise; and ' rther wherein the system receives a set-up file from the user that includes at least 

30 a list of speaker designations and a mapping of channels to individual speakers of the speaker 

array, information regarding grouping of speakers, and a run-time mapping based on a 

re ative position of speakers to the playback environment, and wherein an object stream 

rendered to a speaker feed for playback through a speaker nearest an intended playback 

location of the sound component snaps to a single speaker of the additional speakers. 
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15. The system of claim 14 wherein the intended playback location comprises a spati. 

position relative to a screen within the playback environment or a surface that enclose the 

playback environment, and wherein the surface comprises a front plane, a back pla • • , a left 

5 plane, a top plane, and a floor plane. 

16. A system for processing audio signals, comprising: 

an authoring component configured to receive a plurality of au 	o signals and to 

generate a plurality of monophonic audio streams and metadata ass. fated with each of the 

10 

15 

audio streams and specifying a playback location of a respective 	dio stream, wherein the 

audio streams are identified as either channel-based audio or . eject-based audio, and wherein 

the playback location of the channel-based audio comprise speaker designations of speakers 

in a speaker array, and the playback location of the objet-based audio comprises a location 

in three-dimensional space relative to a playback env onment containing the speaker array, 

and wherein each object based audio stream is re 	ered in at least one specific speaker of the 

speaker array; and 

a rendering system coupled to the a 	oring component and configured to receive a 

first map of speakers to audio channels comprising a list of speakers and their respective 

locations within the playback environ,  ent and a bitstream encapsulating the plurality of 

20 monophonic audio streams and me adata, and to render the audio streams to a plurality of 

speaker feeds corresponding to :peakers in the playback environment in accordance with a 

run-time mapping based on . relative position of speakers to the playback environment and a 

condition of the playbac 	• nvironment. 

25 17. The system of claim 16 wherein the condition of the playback environment depends 

on variables co . prising: size and shape of a room of the playback environment, occupancy, 

material com position, and ambient noise. 

18. e system of claim 17 wherein the first map is specified in a set-up file that includes 

30 at le. st  a list of speaker designations and a mapping of channels to individual speakers of the 

s p eaker array, and information regarding grouping of speakers. 

19. The system of claim 18 wherein the intended playback location comprises a spatial 

position relative to a screen within the playback environment or a surface of an enclosure 
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containing the playback environment, and wherein the surface comprises one of: a front 

plane, a back plane, a side plane, a top plane, and a floor plane of the enclosure. 

20. The system of claim 19 wherein the speaker array comprises speakers arranged •n a 

5 defined surround sound configuration, and wherein the metadata elements associates with 

each channel-based stream comprise designations of surround-sound channels of he speakers 

in the speaker array in accordance with a defined surround-sound standard, a 1 further 

wherein certain object-based streams are played through additional speake,  of the speaker 

array, and wherein the run-time mapping dynamically determines whic • individual speakers 

10 of the speaker array play back a corresponding object-based stream • ring a playback 

process. 

21. A method of authoring audio signals for rendering, somprising: 

receiving a plurality of audio signals; 

15 generating a plurality of monophonic audio s - ams and one or more metadata sets 

associated with each of the audio streams and spe fying a playback location of a respective 

audio stream, wherein the audio streams are id• tified as either channel-based audio or 

object-based audio, and wherein the playba 	location of the channel-based audio comprises 

speaker designations of speakers in a spe 	er array, and the playback location of the object- 

20 based audio comprises a location in t 	ee-dimensional space relative to a playback 

environment containing the speake , array; and further wherein a first set of metadata is 

applied to one or more of the pl 	ality of audio streams for a first condition of the playback 

environment, and a second si of metadata is applied to the one or more of plurality of audio 

streams for a second cons ion of the playback environment; and 

25 encapsulating t ,e plurality of monophonic audio streams and the one or more 

metadata sets in a b.  stream for transmission to a rendering system configured to render the 

audio streams to 	plurality of speaker feeds corresponding to speakers in the playback 

environment 	accordance with the one or more metadata sets based on a condition of the 

playback e vironment. 

30 

22. The method of claim 21 wherein each metadata set includes metadata elements 

a 	ociated with each object-based stream, the metadata elements for each object-based stream 

specifying spatial parameters controlling the playback of a corresponding object-based sound, 

and comprising one or more of: sound position, sound width, and sound velocity; and further 
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wherein each metadata set includes metadata elements associated with each channel-based 

stream, and the speaker array comprises speakers arranged in a defined surround sound 

configuration, and wherein the metadata elements associated with each channel-based tream 

comprises designations of surround-sound channels of the speakers in the speaker . 	ay in 

5 accordance with a defined surround-sound standard. 

23. The method of claim 21 wherein the speaker array includes additi• al speakers for 

playback of object-based streams that are positioned in the playback e 	ironment, the method 

further comprising receiving set up instructions from a user based o , the condition of the 

10 playback environment, and wherein the playback condition depe , ds on variables comprising: 

size and shape of a room of the playback environment, occup 	cy, material composition, and 

ambient noise; the setup instructions further including at le. st  a list of speaker designations 

and a mapping of channels to individual speakers of the peaker array, information regarding 

grouping of speakers, and a run-time mapping based •n a relative position of speakers to the 

15 playback environment. 

24. The method of claim 23 further co 	•rising: 

receiving, from a mixing console 	aving controls operated by a user to specify 

playback levels of the audio streams 	• mprising the original audio content; and 

20 automatically generating t • metadata elements associated with each respective 

object-based stream generated 	•on receipt of the user input. 

25. A method of rend ring audio signals, comprising: 

receiving a bit ream encapsulating a plurality of monophonic audio streams and one 

25 or more metadata s ts in a bitstream from an authoring component configured to receive a 

plurality of audir. signals, and generate a plurality of monophonic audio streams and one or 

more metada . sets associated with each of the audio streams and specifying a playback 

location o a respective audio stream, wherein the audio streams are identified as either 

channe -based audio or object-based audio, and wherein the playback location of the channel- 

30 bas i audio comprises speaker designations of speakers in a speaker array, and the playback 

location of the object-based audio comprises a location in three-dimensional space relative to 

a playback environment containing the speaker array; and further wherein a first set of 

metadata is applied to one or more of the plurality of audio streams for a first condition of the 
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playback environment, and a second set of metadata is applied to the one or more plurality of 

audio streams for a second condition of the playback environment; and 

rendering the plurality of audio streams to a plurality of speaker feeds correspondin! 

to speakers in the playback environment in accordance with the one or more metadata se 

5 based on a condition of the playback environment. 

10 

26. A method of creating audio content comprising a plurality of monopho ' 	audio 

streams processed in an authoring component, wherein the monophonic audio streams 

comprise at least one channel-based audio stream and at least one object- ►  . sed audio stream, 

the method comprising: 

indicating whether each audio stream of the plurality of aud.  • streams is a channel- 

based stream or an object-based stream; 

associating with each channel-based stream a metadat. element specifying a channel 

position for rendering the respective channel-based strea 	o one or more speakers within a 

15 playback environment; 

associating with each object-based stream o 	or metadata elements specifying an 

object-based position for rendering the respectiv•- object-based stream to one or more 

speakers within the playback environment wit ,  respect to an allocentric frame of reference 

defined with respect to size and dimension of the playback environment; and 

20 assembling the plurality of mono phonic streams and associated metadata into a signal. 

27. The method of claim 26 w,  erein the playback environment includes an array of 

speakers placed at defined loc 	ons and orientations relative to a reference point of an 

enclosure embodying the pl back environment. 

25 

28. The method o claim 27 wherein a first set of speakers of the array of speakers 

comprises speaker arranged according to a defined surround sound system, and wherein a 

second set of s • ' akers of the array of speakers comprises speakers arranged according to an 

adaptive aud.  • scheme. 

30 

29. e method of claim 28 further comprising: 

defining an audio type for sets of the plurality of monophonic audio streams, wherein 

e audio type is selected from the group consisting of dialog, music, and effects; and 
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transmitting the sets of audio streams to specific sets of speakers based on the audio 

type for a respective set of audio streams. 

30. The method of claim 29 further comprising automatically generating the me . data 

5 elements through an authoring component implemented in a mixing console hay' r g controls 

operable by a user to specify playback levels of the monophonic audio stream . 

31. The method of claim 30 further comprising packaging the plural y of monophonic 

audio streams and associated metadata elements into a single digital ►  tstream within an 

10 encoder. 

32. A method of creating audio content comprising: 

determining values of one or more metadata ele 	nts in a first metadata group 

associated with programming of the audio content for processing in a hybrid audio system 

15 handling both channel-based and object-based aud.  • content; 

determining values of one or more meta ata elements in a second metadata group 

associated with storage and rendering charac 'eristics of the audio content in the hybrid audio 

system; and 

determining values of one or 	are metadata elements in a third metadata group 

20 associated with audio source positi • 	and control information for rendering the channel-

based and object-based audio co,  tent. 

33. The method of cid 	32 wherein the audio source position for rendering the channel- 

based audio content co r prises names associated with speakers in a surround sound speaker 

25 system, wherein the 	ames define a location of respective speakers relative to one or more a 

reference positio I 	in the playback environment. 

34. Th• 	ethod of claim 33 wherein the control information for rendering the channel-

based a i to content comprises upmix and downmix information for rendering audio content 

30 in di 'erent surround sound configurations, and wherein the metadata includes metadata for 

e . bling or disabling an upmix and/or downmix function. 

35. The method of claim 32 wherein the audio source position for rendering the object- 

based audio content comprises values associated with one or more mathematical functions 
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specifying an intended playback location for playback of a sound component of the object 

based audio content. 

36. The method of claim 35 wherein the mathematical functions are selected from t,  e 

5 group consisting of: three-dimensional coordinates specified as x, y, z coordinate va 	es, a 

surface definition plus a set of two-dimensional coordinates, and a curve definitio 	plus a 

one-dimensional linear position coordinate, and a scalar position on a screen i ,  the playback 

environment. 

10 37. The method of claim 36 wherein the control information for r ndering the object- 

based audio content comprises values specifying individual speak 	s or speaker groups 

within the playback environment through which the sound co 	sonent is played. 

38. The method of claim 37 wherein the control info r ation for rendering the object- 

15 based audio content further comprises a binary value • s ecifying the sound source to be 

snapped to a nearest speaker or nearest speaker gre 'p within the playback environment. 

39. A method of defining an audio trans p • rt protocol comprising: 

defining values of one or more m• adata elements in a first metadata group associated 

20 with programming of the audio conte 	for processing in a hybrid audio system handling both 

channel-based and object-based aus o content; 

defining values of one or 	ore metadata elements in a second metadata group 

associated with storage and r: dering characteristics of the audio content in the hybrid audio 

system; and 

25 defining values • fone or more metadata elements in a third metadata group 

associated with aud.  5 source position and control information for rendering the channel-

based and object- o ased audio content. 
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What is claimed is:  

 

1. A system for processing audio signals, comprising an authoring component configured to: 

receive a plurality of audio signals; generate an adaptive audio mix comprising a plurality of 

monophonic audio streams and one or more metadata sets associated with each of the ��

plurality of monophonic audio streams and specifying a playback location of a respective 

monophonic audio stream, wherein at least some of the plurality of monophonic audio 

streams are identified as channel-based audio and wherein the others of the plurality of 

monophonic audio streams are identified as object-based audio, and wherein the playback 

location of the channel-based audio comprises speaker designations of speakers in a speaker ���

array, and the playback location of the object-based audio comprises a location in three-

dimensional space relative to a playback environment containing the speaker array; and 

further wherein a first metadata set is applied to one or more of the plurality of monophonic 

audio streams for a first condition of the playback environment, and a second metadata set is 

applied to the one or more of the plurality of monophonic audio streams for a second ���

condition of the playback environment; and encapsulate the plurality of monophonic audio 

streams and the at least two metadata sets in a bitstream for transmission to a rendering 

system configured to render the plurality of monophonic audio streams to a plurality of 

speaker feeds corresponding to speakers in the playback environment in accordance with the 

at least two metadata sets based on a condition of the playback environment.  ���

 

2. The system of claim 1 wherein the authoring component includes a mixing console 

having controls operable by the user to specify playback levels of the plurality of 

monophonic audio streams comprising the original audio content, and wherein the metadata 

elements associated with each respective object-based stream are automatically generated ���

upon input to the mixing console controls by the user.  

 

3. The system of claim 1 further comprising an encoder coupled to the authoring component 

and configured to receive the plurality of monophonic audio streams and metadata and to 

generate a single digital bitstream containing the plurality of monophonic audio streams in ���

an ordered fashion.  

 

4. A system for processing audio signals, comprising a rendering system configured to: 

receive a bitstream encapsulating a plurality of monophonic audio streams and at least two 
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metadata sets in a bitstream from an authoring component configured to receive a plurality 

of audio signals, and generate a plurality of monophonic audio streams and one or more 

metadata sets associated with each of the plurality of monophonic audio streams and 

specifying a playback location of a respective monophonic audio stream, wherein at least 

some of the plurality of monophonic audio streams are identified as channel-based audio ��

and wherein the others of the plurality of monophonic audio streams are identified as object-

based audio, and wherein the playback location of the channel-based audio comprises 

speaker designations of speakers in a speaker array, and the playback location of the object-

based audio comprises a location in three-dimensional space relative to a playback 

environment containing the speaker array; and further wherein a first metadata set is applied ���

to one or more of the plurality of monophonic audio streams for a first condition of the 

playback environment, and a second metadata set is applied to the one or more plurality of 

monophonic audio streams for a second condition of the playback environment; and render 

the plurality of monophonic audio streams to a plurality of speaker feeds corresponding to 

speakers in the playback environment in accordance with the at least two metadata sets ���

based on a condition of the playback environment.  

 

5. The system of claim 4 wherein each metadata set includes metadata elements associated 

with each object-based stream, the metadata elements for each object-based stream 

specifying spatial parameters controlling the playback of a corresponding object-based ���

sound, and comprising one or more of: sound position, sound width, and sound velocity; and 

further wherein each metadata set includes metadata elements associated with each channel-

based stream, and the speaker array comprises speakers arranged in a defined surround 

sound configuration, and wherein the metadata elements associated with each channel-based 

stream comprises designations of surround-sound channels of the speakers in the speaker ���

array in accordance with a defined surround-sound standard.  

 

6. The system of claim 4 wherein the speaker array includes additional speakers for 

playback of object-based streams that are positioned in the playback environment in 

accordance with set up instructions from a user based on the condition of the playback ���

environment, and wherein the playback condition depends on variables comprising: size and 

shape of a room of the playback environment, occupancy, material composition, and 

ambient noise; and further wherein the system receives a set-up file from the user that 

includes at least a list of speaker designations and a mapping of channels to individual 



47 
�

speakers of the speaker array, information regarding grouping of speakers, and a mapping 

based on a relative position of speakers to the playback environment.  

 

7. The system of claim 4 wherein the metadata sets include metadata to enable upmixing or 

downmixing of at least one of the channel-based monophonic audio streams and the object-��

based monophonic audio streams in accordance with a change from a first configuration of 

the speaker array to a second configuration of the speaker array.  

 

8. The system of claim 6 wherein the metadata sets include metadata indicative of a content 

type of a monophonic audio stream; wherein the content type is selected from the group ���

consisting of: dialog, music, and effects, and each content type is embodied in a respective 

set of channel-based streams or object-based streams, and further wherein sound 

components of each content type are transmitted to defined speaker groups of one or more 

speaker groups designated within the speaker array.  

 ���

9. The system of claim 8 wherein the speakers of the speaker array are placed at specific 

positions within the playback environment, and wherein metadata elements associated with 

each respective object-based stream specify that one or more sound components are 

rendered to a speaker feed for playback through a speaker nearest an intended playback 

location of the sound component, as indicated by the position metadata.  ���

 

10. The system of claim 4 wherein the playback location comprises a spatial position 

relative to a screen within the playback environment, or a surface that encloses the playback 

environment, and wherein the surface comprises a front plane, a back plane, a left plane, 

right plane, an upper plane, and a lower plane.  ���

 

11. The system of claim 4 wherein the rendering system further comprises means for 

selecting a rendering algorithm utilized by the rendering system, the rendering algorithm 

selected from the group consisting of: binaural, stereo dipole, Ambisonics, Wave Field 

Synthesis (WFS), multi-channel panning, raw stems with position metadata, dual balance, ���

and vector-based amplitude panning.  

 

12. The system of claim 4 wherein the playback location for each of the plurality of 

monophonic audio streams is independently specified with respect to either an egocentric 
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frame of reference or an allocentric frame of reference, wherein an egocentric frame of 

reference is taken in relation to a listener in the playback environment, and wherein the 

allocentric frame of reference is taken with respect to a characteristic of the playback 

environment.  

 ��

13. A method of authoring audio signals for rendering, comprising: receiving a plurality of 

audio signals; generating an adaptive audio mix comprising a plurality of monophonic audio 

streams and one or more metadata sets associated with each of the plurality of monophonic 

audio streams and specifying a playback location of a respective monophonic audio stream, 

wherein at least some of the plurality of monophonic audio streams are identified as ���

channel-based audio and wherein the others of the plurality of monophonic audio streams 

are identified as object-based audio, and wherein the playback location of the channel-based 

audio comprises speaker designations of speakers in a speaker array, and the playback 

location of the object-based audio comprises a location in three-dimensional space relative 

to a playback environment containing the speaker array; and further wherein a first metadata ���

set is applied to one or more of the plurality of monophonic audio streams for a first 

condition of the playback environment, and a second metadata set is applied to the one or 

more of the plurality of monophonic audio streams for a second condition of the playback 

environment; and encapsulating the plurality of monophonic audio streams and the one or 

more metadata sets in a bitstream for transmission to a rendering system configured to ���

render the plurality of monophonic audio streams to a plurality of speaker feeds 

corresponding to speakers in the playback environment in accordance with the at least two 

metadata sets based on a condition of the playback environment.  

 

14. The method of claim 13 further comprising: receiving, from a mixing console having ���

controls operated by a user to specify playback levels of the plurality of monophonic audio 

streams comprising the original audio content; and automatically generating the metadata 

elements associated with each respective object-based stream generated upon receipt of the 

user input.  

 ���

15. A method of rendering audio signals, comprising: receiving a bitstream encapsulating a 

plurality of monophonic audio streams and at least two metadata sets in a bitstream from an 

authoring component configured to receive a plurality of audio signals, and generate a 

plurality of monophonic audio streams and one or more metadata sets associated with each 
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of the plurality of monophonic audio streams and specifying a playback location of a 

respective monophonic audio stream, wherein at least some of the plurality of monophonic 

audio streams are identified as channel-based audio and wherein the others of the plurality 

of monophonic audio streams are identified as object-based audio, and wherein the playback 

location of the channel-based audio comprises speaker designations of speakers in a speaker ��

array, and the playback location of the object-based audio comprises a location in three-

dimensional space relative to a playback environment containing the speaker array; and 

further wherein a first metadata set is applied to one or more of the plurality of monophonic 

audio streams for a first condition of the playback environment, and a second metadata set is 

applied to the one or more plurality of monophonic audio streams for a second condition of ���

the playback environment; and rendering the plurality of monophonic audio streams to a 

plurality of speaker feeds corresponding to speakers in the playback environment in 

accordance with the at least two metadata sets based on a condition of the playback 

environment.  

 ���

16. The method of claim 15 wherein each metadata set includes metadata elements 

associated with each object-based stream, the metadata elements for each object-based 

stream specifying spatial parameters controlling the playback of a corresponding object-

based sound, and comprising one or more of: sound position, sound width, and sound 

velocity; and further wherein each metadata set includes metadata elements associated with ���

each channel-based stream, and the speaker array comprises speakers arranged in a defined 

surround sound configuration, and wherein the metadata elements associated with each 

channel-based stream comprises designations of surround-sound channels of the speakers in 

the speaker array in accordance with a defined surround-sound standard.  

 ���

17. The method of claim 15 wherein the speaker array includes additional speakers for 

playback of object-based streams that are positioned in the playback environment, the 

method further comprising receiving set up instructions from a user based on the condition 

of the playback environment, and wherein the playback condition depends on variables 

comprising: size and shape of a room of the playback environment, occupancy, material ���

composition, and ambient noise; the setup instructions further including at least a list of 

speaker designations and a mapping of channels to individual speakers of the speaker array, 

information regarding grouping of speakers, and a mapping based on a relative position of 

speakers to the playback environment. 


