PCT/US2023/063769

WO 2023/172865

1/9

OUTPUT AUDIO

[ "DId4

A

S0}~ w3aooaa ¥3goon3 €0}

— < . T oKy | _

90l sleuLRY XWPN | 3y59 JH0D | SIeUUBYD XWPTN =01
. v5a) | XINNMOG - “YXINNMOG

8<m.mmmm/mﬁzwmm ' WiLvds . . WILYdS | (Ov1a/MvdS “69) |
/4300930 430003d 4y o1any ﬂﬁw/w&ﬂm
WIvds L
S8 AN TVILYdS Wv3dlsLig S8 QN YILVdS
SVAI
¥300930 SYAI ¥3A09INT SYAI

70l 101

001

INPUT SPATIAL AUDIO, (e.g., HOA)
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\

601~

RECEIVING, WITH AT LEAST ONE PROCESSOR, A MULTI-CHANNEL
AUDIO SIGNAL COMPRISING A FIRST SET OF CHANNELS

v

602~

FOR AFIRST SET OF FREQUENCY BANDS: COMPUTING, WITH
THE AT LEAST ONE PROCESSOR, DIRECTIONAL AUDIO CODING
(DirAC) METADATA FROM THE FIRST SET OF CHANNELS

v

603~

QUANTIZING, WITH THE AT LEAST ONE PROCESSOR,
THE DirAC METADATA; ENCODING, WITH THE AT LEAST
ONE PROCESSOR, THE QUANTIZED DirAC METADATA

v

604 ~

CONVERTING, WITH THE AT LEAST ONE PROCESSOR, THE
QUANTIZED DirAC METADATA INTO TWO OR MORE PARAMETERS
OF AFIRST SPATIAL RECONSTRUCTION (SPAR) METADATA

!

605~

FOR A SECOND SET OF FREQUENCY BANDS THAT ARE LOWER THAN THE
FIRST SET OF FREQUENCY BANDS: COMPUTING, WITH THE AT LEAST ONE
PROCESSOR, A SECOND SPAR METADATA FROM THE FIRST SET OF CHANNELS

'

606~

QUANTIZING, WITH THE AT LEAST ONE PROCESSOR, THE
SECOND SPAR METADATA; ENCODING, WITH THE AT LEAST
ONE PROCESSOR, THE QUANTIZED SECOND SPAR METADATA

!

607 -

GENERATING, WITH THE AT LEAST ONE PROCESSOR, A DOWNMIX BASED
ON THE FIRST SPAR METADATA AND THE SECOND SPAR METADATA

'

608

COMPUTING, WITH THE AT LEAST ONE PROCESSOR,
FREQUENCY COEFFICIENTS FROM THE FIRST SET OF CHANNELS

!

609

DOWNMIXING, WITH THE AT LEAST ONE PROCESSOR, TO A SECOND
SET OF CHANNELS FROM THE COEFFICIENTS AND DOWNMIX

v

610

ENCODING, WITH THE AT LEAST ONE PROCESSOR,
THE SECOND SET OF CHANNELS; AND

v

611

OUTPUTTING A BITSTREAM INCLUDING THE ENCODED SECOND
SET OF CHANNELS, THE QUANTIZED AND ENCODED SECOND SPAR
METADATA AND THE QUANTIZED AND ENCODED DirAC METADATA

FIG. 6
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\

701 ~

RECEIVING, WITH AT LEAST ONE PROCESSOR, A MULTI-CHANNEL
AUDIO SIGNAL COMPRISING A FIRST SET OF CHANNELS AND A SECOND
SET OF CHANNELS DIFFERENT THAN THE FIRST SET OF CHANNELS

1

702~

FOR AFIRST SET OF FREQUENCY BANDS: COMPUTING, WITH
THE AT LEAST ONE PROCESSOR, DIRECTIONAL AUDIO CODING
(DirAC) METADATA FROM THE FIRST SET OF CHANNELS

v

703~

QUANTIZING, WITH THE AT LEAST ONE PROCESSOR,
THE DirAC METADATA; ENCODING, WITH THE AT LEAST
ONE PROCESSOR, THE QUANTIZED DirAC METADATA

v

704 ~

CONVERTING, WITH THE AT LEAST ONE PROCESSOR, THE
QUANTIZED DirAC METADATA INTO TWO OR MORE PARAMETERS
OF AFIRST SPATIAL RECONSTRUCTION (SPAR) METADATA

'

705~

FOR A SECOND SET OF FREQUENCY BANDS THAT ARE LOWER
THAN THE FIRST SET OF FREQUENCY BANDS: COMPUTING, WITH
THE AT LEAST ONE PROCESSOR, A SECOND SPAR METADATA FROM
THE FIRST SET OF CHANNELS AND THE SECOND SET OF CHANNELS

'

706~

QUANTIZING, WITH THE AT LEAST ONE PROCESSOR, THE
SECOND SPAR METADATA; ENCODING, WITH THE AT LEAST
ONE PROCESSOR, THE QUANTIZED SECOND SPAR METADATA

'

707"

GENERATING, WITH THE AT LEAST ONE PROCESSOR, A DOWNMIX BASED
ON THE FIRST SPAR METADATA AND THE SECOND SPAR METADATA

'

708

COMPUTING, WITH THE AT LEAST ONE PROCESSOR, FREQUENCY COEFFICIENTS
FROM THE FIRST SET OF CHANNELS AND THE SECOND SET OF CHANNELS

!

709

DOWNMIXING, WITH THE AT LEAST ONE PROCESSOR, TO A THIRD
SET OF CHANNELS FROM THE COEFFICIENTS AND DOWNMIX

v

710~

ENCODING, WITH THE AT LEAST ONE
PROCESSOR, THE THIRD SET OF CHANNELS; AND

v

711

OUTPUTTING A BITSTREAM INCLUDING THE ENCODED THIRD SET
OF CHANNELS, THE QUANTIZED AND ENCODED SECOND SPAR
METADATA AND THE QUANTIZED AND ENCODED DirAC METADATA

FI1G. 7
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801~

RECEIVING, WITH AT LEAST ONE PROCESSOR, AN ENCODED BITSTREAM
INCLUDING ENCODED AUDIO CHANNELS AND METADATA, THE METADATA
INCLUDING A FIRST DIRECTIONAL AUDIO CODING (DirAC) METADATA
ASSOCIATED WITH A FIRST FREQUENCY BAND, AND A FIRST SPATIAL
RECONSTRUCTION (SPAR) METADATA ASSOCIATED WITH A SECOND
FREQUENCY BAND THAT IS LOWER THAN THE FIRST FREQUENCY

v

802~

DECODING AND DEQUANTIZING THE FIRST DirAC
METADATA AND THE FIRST SPAR METADATA

!

803~

FOR THE FIRST FREQUENCY BAND: CONVERTING, WITH THE AT
LEAST ONE PROCESSOR, THE DEQUANTIZED FIRST DirAC METADATA
INTO TWO OR MORE PARAMETERS OF A SECOND SPAR METADATA

v

804

MIXING, WITH THE AT LEAST ONE PROCESSOR, THE FIRST AND
SECOND SPAR METADATA INTO A COMBINED SPAR METADATA

'

805~

DECODING THE ENCODED AUDIO CHANNELS

'

806~

RECONSTRUCTING DOWNMIX CHANNELS FROM THE DECODED AUDIO CHANNELS

v

807 |

CONVERTING THE DOWNMIX CHANNELS INTO A FREQUENCY BANDED DOMAIN

'

808

GENERATING A SPAR UPMIX BASED ON THE COMBINED SPAR METADATA

v

809

UPMIXING THE DOWNMIX CHANNELS IN THE FREQUENCY BANDED
DOMAIN TO A FIRST SET OF CHANNELS BASED ON THE SPAR UPMIX

'

810

ESTIMATING, WITH THE AT LEAST ONE PROCESSOR, A SECOND DirAC
METADATA IN THE SECOND FREQUENCY BAND FROM THE FIRST SET OF
CHANNELS AND ZERO OR MORE PARAMETERS IN THE FIRST SPAR METADATA

'

811

UPMIXING, WITH THE AT LEAST ONE PROCESSOR, THE FIRST SET OF
CHANNELS TO A SECOND SET OF CHANNELS IN THE FREQUENCY BANDED
DOMAIN BASED ON THE FIRST AND THE SECOND DirAC METADATA; AND

'

812

CONVERTING, WITH THE AT LEAST ONE PROCESSOR, THE SECOND SET OF
CHANNELS FROM THE FREQUENCY BANDED DOMAIN INTO A TIME DOMAIN

FIG. 8
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