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Unpack BSI data

For block = 1 to B (the number of blocks)
Unpack fixed data
Save pointers to packed exponents
For chan = 1 to N (the number of coded channels)
Unpack exponents
For band = 1 to L (the number of bands)
Compute bit allocation
Unpack mantissas
Unpack coupling channel (save ptrs)
Scale mantissas / undo coupling
Denormalize mantissas by exponents
Compute inverse transform to window domain
Downmix to appropriate number M of output channel(s)
for chan = 1 to M (the number of output channels)
Window & overlap-add with a delay buffer
Copy downmix buffer values to delay buffer
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Front-end decode s

/* First pass front-end decode */
For block = 0 to B-1 (B=number of blocks)

{ Unpack fixed data
For chan = 0 to N-1 (N=number of coded channels)

Save bilsiream pointer to packed exponents
Unpack exponents
Save bitstream pointer to packed mantissas
Compute bit allocation
; Skip Mantissas based on bit allocation
}

/* Second pass front-end decode */
For channel = 0 to N-1 (N=number of coded channels)

For block = 0 fo B-1 (B=number of blocks)

/* unpack */

Load saved bitstream pointer to packed exponents
Unpack exponents

Compute bit allocation

Load saved bitstream pointer to packed mantissas
Unpack mantissas

/* decode */

Perform standard/enhanced (amplitude-only) decoupling
Generate spectral extension band

‘}ransfer exponent and mantissa data from internal to external memory

Channel

Bit allocation

Bitstream operations

Exponents

Exponents and mantissas

Auxiliary data

Mantissas

AHT

Audio frame

Enhanced coupling

Audio block

|
I
E
i
i
| Matrixing
|
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I
I
I

Spectral extension

I Coupling I
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AC-3/E-AC-3 frame

i

Metadata and

audio frame data,

audio block data

Side-chain data

Bitstream unpacking

* Bit allocation parameters

405
Standard/AHT bit allocation

Spectral extension decoding

|

Exponents Mantissas
Standard/enhanced (amplitude only) decoupling 407
Rematrixing 409

$ Exponents Mantissas
411

Exponents Mantissas i

Exponents Mantissas
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Back-end decode;
For block = 0 to B-1 (B=blocks per frame)

Transfer in all biocks of a channel from external memo;y
For channel = 0 fo N-1 and LFE if n=1 (N.n= number of coded channels)

Apply dynamic range control, dialog normalization, and gain ranging
Denormalize mantissas by exponents

Compute inverse transform

Window / overlap-add with delay buffer

Perform transient pre-noise processmlq

Downmix to apprpriate output channel(s)

Dynamic range control module
(dialog normalization, dynamic
range control)

Transform

Transient pre-noise
processing

Window-overlap-add

TD downmix
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% Back-end decode:
For block = 0 to B-1 (B=blocks per frame)

Transfer in all blocks of a channel from external memory
Ascertain if FD downmixing or TD downmixing
I? FD downmixing:

For channel = 0 to N-1 and LFE if n=1

Apply dynamic range control, dialog normalization, but disable gain ranging
Denormalize mantissas by exponents
FD downmix

Process differeng/fv transition block following TD downmixed block
}Dea/ with any fading out channels

[:}Ise % TD downmixing
For channel = 0 to N-1 and LFE if n=1 (BUT only for channels in downmix)

Process differently transition block following FD downmixed block

Apply dynamic range control, dialog normalization, but disable gain ranging
Denormalize mantissas by exponents

F}or channel = 0 to N-1 and LFE if n=1 (BUT only for channels in downmix; N=M if FD
downmix)

Compute inverse transform
Window / overlap-add with delay buffer
If TD downmix

Perform fransient pre-noise processing
Downmix to appropriate output channel(s)

%ynamic range control module
(dialog normalization, dynamic
range control)

Downmix method selection
module

FD downmix transition logic
module

FD Downmix
(includes TD downmix
transition logic module

| Transform I

Transient pre-noise
processing

| Window-overlap-add |

I TD downmix I

-
DN
O

|
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Exponents Mantissas Metadata

%

Gain control: apply dynamic range control, dialo
normalization, and gain ranging according to metadata £03 L '
¢ Exponents Mantissas i
Denormalize mantissas by exponents 605
i Transform coefficients
607

Inverse transform, e.g., IMDCT

$Pseudo time-domain samples

Window & overlap-add 609
¢PCM samples
Transient pre-noise processing (TPNP) 611 |q
%PCM samples
TD Downmixing 613 g |

PCM samples
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/* TD downmix according to downmixing data*/
if (new downmixing data = old downmixing data)

set up for SSE instructions;
downmix using downmixing data;

else

cross-fade old data to new data using a window
downmix using cross-faded downmixing data;




WO 2011/102967 PCT/US2011/023533

13/13

Processing system

Y
N
o
{]

1207 1203
Network e

interface(s) x86 processor

1209 1205
Audio /O o

devices Bus subsystem

Storage subsystem of storage device(s): memory
and possibly other storage device(s)

Frame 1213
inforrrration
1215 analyze
Other software 1221

Independent Dependent frame
frame 5.1 decoder decoder

Front-end

Front-end
decode

decode

Channel mapper
PP 1227

FIG. 12



