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2 23 28  DIRECTION 3/00 50
METADATA STREAM
ENCODED N\ [ pecope | .
SPATIAL AUDIO SCENE RECONSTITUTED
AUDIO MIXTURE STREAM  |DECODER[  AUDIO SCENE
SCENE 7| DECODE v -
37 38
36 FIG. 4

500

3510 ANALYZING THE SPATIAL AUDIO SIGNAL TO DETERMINE
™ DIRECTIONS OF ARRIVAL FOR ONE OR MORE AUDIO ELEMENTS IN
AN AUDIO SCENE REPRESENTED BY THE SPATIAL AUDIO SIGNAL

'

S520 FOR AT LEAST ONE FREQUENCY SUBBAND OF THE SPATIAL AUDIO
N SIGNAL, DETERMINING RESPECTIVE INDICATIONS OF SIGNAL POWER
ASSOCIATED WITH THE DETERMINED DIRECTIONS OF ARRIVAL

'

GENERATING METADATA COMPRISING DIRECTION INFORMATION AND
ENERGY INFORMATION, WITH THE DIRECTION INFORMATION
COMPRISING INDICATIONS OF THE DETERMINED DIRECTIONS OF

S530-"]  ARRIVAL OF THE ONE OR MORE AUDIO ELEMENTS AND THE ENERGY
INFORMATION COMPRISING RESPECTIVE INDICATIONS OF SIGNAL
POWER ASSOCIATED WITH THE DETERMINED DIRECTIONS OF ARRIVAL

'

GENERATING A CHANNEL-BASED AUDIO SIGNAL WITH A PREDEFINED
$540- NUMBER OF CHANNELS BASED ON THE SPATIAL AUDIO SIGNAL

v

OUTPUTTING, AS THE COMPRESSED REPRESENTATION OF THE SPATIAL
S550-"| AUDIO SIGNAL, THE CHANNEL-BASED AUDIO SIGNAL AND THE METADATA

FIG. 5
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600

S610~ ANALYZE INPUT STREAM TO DETERMINE
DOMINANT DIRECTIONS OF ARRIVAL

'

$620 FOR EACH BAND, DETERMINE FRACTION OF ENERGY
™ ALLOCATED TO EACH DIRECTION, RELATIVE TO
TOTAL ENERGY IN THE STREAM IN THAT BAND

v

S630~ FORM A DOWNMIXED STREAM, CONTAINING A NUMBER OF
AUDIO CHANNELS REPRESENTING THE SPATIAL AUDIO SCENE

v

ENCODE THE DOWNMIXED STREAM TO FORM A
S640-"] COMPRESSED REPRESENTATION OF THE STREAM

'

ENCODE THE DIRECTION INFORMATION AND ENERGY-FRACTION
S650 -] INFORMATION TO FORM ENCODED METADATA

v

COMBINE THE ENCODED DOWNMIXED STREAM WITH THE
S660-"| ENCODED METADATA TO FORM A COMPACT SPATIAL AUDIO SCENE

FIG. 6
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S1310~

GENERATING AUDIO SIGNALS OF THE ONE OR
MORE AUDIO ELEMENTS BASED ON THE
CHANNEL-BASED AUDIO SIGNAL, THE DIRECTION
INFORMATION, AND THE ENERGY INFORMATION

!

S1320~

GENERATING A RESIDUAL AUDIO SIGNAL FROM
WHICH THE ONE OR MORE AUDIO ELEMENTS
ARE SUBSTANTIALLY ABSENT, BASED ON THE

CHANNEL-BASED AUDIO SIGNAL, THE DIRECTION

INFORMATION, AND THE ENERGY INFORMATION

!

$1330

PANNING THE AUDIO SIGNALS OF THE ONE
OR MORE AUDIO ELEMENTS TO A SET OF
CHANNELS OF AN OUTPUT AUDIO FORMAT

!

$1340-

GENERATING A RECONSTRUCTED MULTICHANNEL
AUDIO SIGNAL IN THE OUTPUT AUDIO FORMAT
BASED ON THE PANNED ONE OR MORE AUDIO
ELEMENTS AND THE RESIDUAL SIGNAL

S1410~_

DETERMINING, FOR EACH OF THE ONE OR MORE AUDIO

ELEMENTS, A PANNING VECTOR Pan down (dir) FOR

PANNING THE AUDIO ELEMENT TO THE CHANNELS OF
THE CHANNEL-BASED AUDIO SIGNAL, BASED ON THE
DIRECTION OF ARRIVAL dir OF THE AUDIO ELEMENT

!

S1420~

DETERMINING A MIXING MATRIX E THAT WOULD
BE USED FOR MAPPING THE RESIDUAL AUDIO
SIGNAL AND THE AUDIO SIGNALS OF THE ONE OR
MORE AUDIO ELEMENTS TO THE CHANNELS OF
THE CHANNEL-BASED AUDIO SIGNAL, BASED ON
THE DETERMINED PANNING VECTORS

!

$1430-

DETERMINING A COVARIANCE MATRIX S FOR
THE INTERMEDIATE REPRESENTATION
BASED ON THE ENERGY INFORMATION

!

$1440-]

DETERMINING THE COEFFICIENTS OF THE
INVERSE MIXING MATRIX M BASED ON THE MIXING
MATRIX E AND THE COVARIANCE MATRIX S

‘/4300

FIG. 13

‘/4400

FIG. 14
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S1510~

RECEIVE COMPACT SPATIAL AUDIO SCENE
AND EXTRACT THE ENCODED DOWNMIX
STREAM AND THE ENCODED METADATA STREAM

!

S$1520~

DECODE THE ENCODED DOWNMIX
STREAM TO FORM A DOWNMIX STREAM

!

S1530~

DECODE THE ENCODED METADATA STREAM
TO FORM THE DIRECTION INFORMATION
AND THE ENERGY-FRACTION INFORMATION

!

S1540~

FORM A PER-BAND DE-MIXING MATRIX
FROM THE DIRECTION INFORMATION AND
THE ENERGY FRACTION INFORMATION

!

$1550

PROCESS THE DOWNMIX STREAM ACCORDING TO THE
DE-MIXING MATRIX TO FORM A SEPARATED STREAM

!

$1560

EXTRACT OBJECT SIGNALS FROM THE SEPARATED
STREAM AND PAN TO PRODUCE PANNED OBJECT
SIGNALS ACCORDING TO THE DIRECTION
INFORMATION AND A DESIRED OUTPUT FORMAT

!

$1570

EXTRACT RESIDUAL SIGNALS FROM THE
SEPARATED STREAM AND PROCESS TO
CREATE DECODED RESIDUAL SIGNALS

ACCORDING TO A DESIRED OUTPUT FORMAT

!

$1580-

COMBINE PANNED OBJECT SIGNALS AND
DECODED RESIDUAL SIGNALS TO FORM A
RECONSTITUTED AUDIO SCENE

1630
‘/4600
71 N
1630 7 1640
1610 FIG. 16

‘/4500

FIG. 15



