INTERNATIONAL STANDARD ISO/IEC 23003-2:2010
TECHNICAL CORRIGENDUM 1

Published 2012-09-01

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION o MEXOYHAPOOHAA OPTAHU3ALIMA MO CTAHOAPTUSALIMKA o ORGANISATION INTERNATIONALE DE NORMALISATION
INTERNATIONAL ELECTROTECHNICAL COMMISSION . MEXOYHAPOOHAA SNEKTPOTEXHUYECKAA KOMUCCKA . COMMISSION ELECTROTECHNIQUE INTERNATIONALE

Information technology — MPEG audio technologies—

Part 2:
Spatial Audio Object Coding (SAOC)

TECHNICAL CORRIGENDUM 1

Technologies de l'information — Technologies audio MPEG —
Partie 2: Codage d'objet audio spatial (SAOC)

RECTIFICATIF TECHNIQUE 1

Technical Corrigendum 1 to ISO/IEC 23003-2:2010 was prepared by Joint Technical Committee ISO/IEC
JTC 1, Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedi
information.

Y

In Clause 2*Normative references”, add:

ISO/NIEC23000-12, Information technology — Multimedia application format (MPEG-A) — Part 12: Interactiv
music application format

D

In all tables, replace:

“reserved”

with:

“N/A 7
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In 5.1 Introduction, replace:

The number of objects that can be handled is in priniciple not limited.

with:

The number of objects that can be handled is in principle not limited.

|

)
I

!

)

|

h 5.5.2 Baseline Profile, replace:

vith:

h 6.1 Payloads for SAOC, replace:

Table 8 — Syntax of ResidualConfig()

lote that ISO/IEC 23000-12 (Information technology — Multimedia application format (MPEG-A) —Part 12:
hteractive music spplication format) defines several brands that refer to the SAOC Baseline Profile.

lote that ISO/IEC 23000-12 defines several brands that refer to the SAOC Baseline Profile’.

byntax

No. of bits  Mnemonic

== _Tnlcn

!

ResidualConfig()

bsNumGroupsFGO;

bsResidualPresent[i];
if ( bsResidualPresent([i] ) {

yith:

bsResidualSamplingFrequencyindex;
bsResidualFramesPerSAOCFrame;

for (i=0; i<bsNumGroupsFGO + 1; i++ ) {

Table 8 — Syntax of ResidualConfig()

4 uimsbf
2 uimsbf
2 uimsbf
1 uimsbf

byntax

No. of bits  Mnemonic

ResidualConfig()

bsNumEAQO;

for (i=0;\i<bsNumEAO + 1; i++
bsResidualPresent]i];
if ( bsResidualPresent]i] ) {

bsResidualSamplingFrequencylndex;
bsResidualFramesPerSAOCFrame;

)

4 uimsbf
2 uimsbf
2 uimsbf
1 uimsbf
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In 6.1 Payloads for SAOC, replace:
Table 15 — Syntax of PresetConfig()

Syntax No. of bits  Mnemonic
PresetConfig()
{
bsNumPresets; 4 uimrsbf—
for (i=0; i<bsNumPresets+1; i++ ) {
bsNumBytePresetLabel[i]; 8 uimsbf
for ( j=0; j<bsNumBytePresetLabelli]; j++ ) {
bsPresetLabel[i][j]; 8 bslbf
}
bsPresetMatrix; 1 uimsbf
if (bsPresetMatrix) {
PresetMatrixData();
} else {
with:
Table 15 — Syntax of PresetConfig()
Syntax No. of bits  Mnemonic
PresetConfig()
{
bsNumPresets; 4 uimsbf
for (i=0; i<bsNumPresets+1; i++ ) {
bsNumBytePresetLabel[i]; 8 uimsbf
for (j=0; j<bsNumBytePresetLabel[i]; j++ ) {
bsPresetLabel[i][j]; 8 bslbf
}
bsPresetMatrix]i]; 1 uimsbf
if (bsPresetMatrix]i]) {
PresetMatrixData();
}else {

In 6.1 Payloads for SAOC, replace:
Table 21 — Syntax of SAOCFraminginfo()

Syntax No. of bits Mnemonic
SAOCFraminginfa()
{
bsFramihgType; 1 uimsbf
If ( bsllowDelayMode == 0 ) {
bsNumParamSets; 3 uimsbf
Yelse {
bsNumParamSets; 1 uimsbf
}
if (bsFramingType) {
for. (pc—ﬂ; pe<n||mD9r9anfc; pe++){ Note 1
bsParamSilot[ps]; nBitsParamSiot uimsbf
Note 2
}
}
}

Note 1: numParamSets is defined by numParamSets = bsNumParamSets + 1.
Note 2: nBitsParamSlot is defined according to nBitsParamSlot = ceil(log2(numSiots)).

© ISO/IEC 2012 - Al rights reserved 3
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with:
Table 21 — Syntax of SAOCFraminginfo()
Syntax No. of bits Mnemonic
SAOCFraminginfo()
{
bsFramingType; 1 uimsbf
If ( bsLowDelayMode == 0 ) {
bsNumParamSets; 3 uimsbf
} else {
bsNumParamSets; 1 uimsbf
}
for (ps=0; ps<numParamSets; ps++) {
if (bsFramingType) { Note 1
bsParamSlot[ps]; nBitsParamSiot uimsbf
Note 2
} else {
bsParamSilot[ps] =ceil(numSlots*(ps+1)/numParamSets)-1; Note 1, 3
}
}

lote 2: nBitsParamSilot is defined according to nBitsParamSlot = ceil(log2(numSlots)).

b
Note 1: numParamSets is defined by numParamSets = bsNumParamSets—+ 1.
N
Note 3: numSilots is defined by numSlots = bsFrameLength + 1.

In 6.1 Payloads for SAOC, replace:

BhsDcuParam Defines the parameter value for the DCU algorithm according to Table 41.
with:
BhsDcuParam Defines the parameter value for the DCU algorithm according to Table 39.

Ih 6.1 Payloads for SAOC; replace:

Table 42 — numQuantSteps

XXX (dataType) numQuantStepsXXXCoarse numQuantStepsXXXFine
DCLD, DMG, PDG 15 31

I0C 4 8

OoLD 8 16

NRG 32 64

with:
Table 42 = numQuantSteps.

XXX (dataType) numQuantStepsXXXCoarse numQuantStepsXXXFine
DCLD, DMG, PDG 15 31

I0C 4 8

OoLD 8 16

NRG 32 64
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In 6.1 Payloads for SAOC, replace:

PresetUserDataContainer()

Syntactic element that contains preset rendering data in the user-defined preset
representation format and has a length of exactly bsPresetUserDatalLen bytes.

Wt
PresetUserDataContainer()

Syntactic element that contains preset rendering data in the user-defined\presqt
representation format and has a length of exactly bsPresetUserDatalLen.bytes.

All bitstream variables which are not explicitly described here are defined in ISO/IEC 23003-1:2007.

In 6.1 Payloads for SAOC, add:
bsResidualFramesPerSAOCFrame

Indicates the number of residual frames per SAOC frame, ranging from one to four
according to Table 56 defined in ISO/IEC 23003:1:2007.

In 6.1 Payloads for SAOC, add:

SAOCDIffHuffData() Syntactic element that contains one or two temporally subsequent parametdr
subsets of a given parameter in the SAOC frame, where the quantized values arg
coded using a combinatien of differential coding and Huffman coding.

In Clause 7 SAOC processing, omit the time/band indices for all signals and parameters.

In 7.1.2 Dequantization of the SAOC parameters, replace:

Table 47 — OLD parameter quantization table

idx 0 1 2 3 4 5 6 7
OLD[ldX] 1 0—15.00 1 0—4.50 1 0—4.00 1 0—3.50 1 0—3.00 1 0—2.50 1 0—2.20 1 0—1 .90
idx 8 9 10 11 12 13 14 15
OLD[ldX] 1 0-’1.60 1 0—1.30 1 0—1.00 1 0—0.80 1 0—0.60 1 0—0.40 1 0—0.20 1
with:

Table 47 — OLD parameter quantization table

idx 0 1 2 3 4 5 6 7
OLD[IdX] 1 0-15.0 1 0-4.5 1 0-4.0 1 0-3.5 1 0-3.0 1 0-2.5 1 0-2.2 1 0-1 9
idx 8 9 10 (K 12 13 14 15
OLD[idx] 10"° 10"° 10"° 10°° 1070° 10704 10702 1
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In 7.1.2 Dequantization of the SAOC parameters, replace:

while (ps=0; ps<numParamSet; ps++) {
switch (bsXXXdataMode[pi] [ps]) {
case 0: /* default */
for (pb=0; pb<numBands, pb++) {
switch (XXX) {

Case OLD, NRG, 10C, DCLD, DMG, PDG:
1dxXXX[pi] [ps] [pb] = 0;
break;

}

break;

with:

while (ps=0; ps<numParamSet; ps++) {
switch (bsXXXdataMode[pi] [ps]) {
case 0: /* default */
for (pb=0; pb<numBands, pb++) {
switch (XXX) {
case NRG, DCLD, DMG, PDG:
1dxXXX[pi] [ps] [pb]
break;

Il
o

}

case OLD:
1dxXXX[pi] [ps] [pb] = 15;
break;

}

case I0C:
1dxXXX[pi] [ps] [pb] = 5
break;

break;

In 7.2.3 Unquantized interface for the MPS parameters, replace:

For an efficient practical implementation and to prevent a loss in precision, the parameter interface to the
PS decoder may alternatively b€ established in a direct, unquantized way. Rather than writing an actual
IPS bitstream, the relevant parameters may be passed directly to the MPS decoder.

with:

For an efficient practical implementation and to prevent a loss in precision, the parameter interface to the
MPS decoder may-alfernatively be established in a direct, unquantized way. The required range of all relevant
parameters is deteérmined by the minimal and maximal values of the corresponding dequantization scheme.
Rather than wfiting an actual MPS bitstream, the relevant parameters may be passed directly using binary32
(single) floating' point format (IEEE 754-2008) to the MPS decoder.

IhZ-4 Post(processing) downmix compensation, replace and move the corresponding text to “7.5 Signals and

aramneters™

If the post(processed) downmix X" is used, the following modification should be taken prior to

post(processed)

SAOC decoding/transcoding:

k k k
X" =W X"

post(processed) ’

6 © ISO/IEC 2012 - All rights reserved
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where X™* represents the input signal to the SAOC decoder/transcoder.
The matrix WIZ’[’,"G is defined for every time-slot n and every hybrid subband & . Its elements are obtained

from the transmitted PDG parameters which are defined for a given parameter time-slot / and a given
processing band m . The mapping to the hybrid domain is done according to Table A.31, ISO/IEC

23003-1:2007. If post(processed) downmix compensation is applied (bsPdgFlag = 1), the matrix W}f};’;’ is

defined as:
W= (PDG{)””) ; for mono downmix,
PDG," 0
W = ’ i | for stereo downmix,
0  PDG™

where PDG'" =D, (j,1,m).
with:

If the post(processed) downmix X compensation is applied/(bsPdgFlag = 1), the following

modification should be taken prior to the SAOC decoding/transcoding

post(processed)

X=WpeX

post(processed) *

The matrix W, is obtained from the transmitted PDG-parameters as

PD
W = Go 0 ; forstereo downmix,
e 0 PDG,
W = (P%GO gj , for mono downmix.

Here, the dequantized post(processed) downmix gains are obtained according to 7.1.2 as

PDG, =D, (julsn).

In 7.5.2 Signals_and parameters, replace:

) /
X=x" = ( 0 J , for stereo downmix,
)
nk d() .
X=x"= 0 for monoo downmix.
with:
A .
X= , for stereo downmix,
)

d
X :( (;)j , for mono downmix.

© ISO/IEC 2012 — Al rights reserved 7
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In 7.5 Signals and parameters, add:
Output covariance

The output covariance matrix F with elements f,, is given as

F=AEA’, for binaural rendering,

F=M,_EM, otherwise.

ren ’

In 7.5 Signals and parameters, add:

Input covariance

The input covariance v is given as

v=DED" +&*

.6 SAOC transcoding/decoding modes
7.6.1 Overview
7.6.2 Decorrelated signal
7.6.3 Transcoding modes
7.6.3.1 Introduction
7.6.3.2 Mono downmix (“x-1-5") processing mode
7.6.3.2.1 Introduction
7.6.3.2.2 SAOC downmix preprocessor unit
7.6.3.2.3 SAOC parameter processing unit
7.6.3.3 Stereo downmix (“x-2-5") processing mode
7.6.3.3.1 Introduction
7.6.3.3.2 SAOC downmix preprocessor unit
7.6.3.3.3 SAOC parameter processing unit
7.6.4 Decoding modes
7.6.4.1 Introduction
7.6.4.2 Mono to binaural "x-1-b" processing mode
7.6.4.3 Mono to stereo "x-1-2" processing mode
7.6.4.4 Mono toymeno "x-1-1" processing mode
7.6.4.5 Stereeto binaural "x-2-b" processing mode
7.6.4.6 Stereo'to stereo "x-2-2" processing mode
7.6.4.7,Stereo to mono "x-2-1" processing mode

Ih 7.6.2 Monodownmix (“x-1-5") processing mode, replace:

Estimation of power and cross power terms

Ih 7.6 SAOC transcoding/decoding modes, use the following structure:

Incorporating index /4 denoting the OTT element, the power and cross power terms can be estimated by:

N-1{ N-1 \ N-1{ N-1 \ N-1{ N-1 \
02 NN 02 NI N 1) NN
Fho — La| £La"0i70,5%,5 | Fnl — Lu] L2, S| o Ll L2 V0L Y |

i=0 \ j=0 } i=0 \_j=0 ) i=0 \_j=0 )

Derivation of the MPS parameters
Finally, the corresponding CLD and ICC parameters are derived as:

2
CLD;" =10log,, max[pLz’o,ng :

D

© ISO/IEC 2012 - All rights reserved
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focin - max(Rh ,52)

B \/max(ph’o,gz )max(ph’l,gz)

with:

The index A refers to the OTT, element

ISO/IEC 23003-2:2010/Cor.1:2012(E)

h h
CLD, =10log, | 202 1cC, =
h = gio P h —W.
L1 0,0'1,1

The terms rih]. can be estimated as

N-1N-1

h _ 2 h h 2

’/;',j = max M}i,nwj,m en’m,é‘ .
n=0 m=0

In 7.6.2 Mono downmix (“x-1-5") processing mode, replace:
fl,m
ADG"" =101log,, max(ﬁ,gzl .
W

1 .
The scalar /™" is computed as
N-1
Im __ I,m
f - zfz, .
i=0

with:

t F
ADG =10log,, [max (&(), & )] .

14

In 7.6.2 Mono downmix (“x-1<56") processing mode, replace:

The following subclauses give a description of the SAOC transcoding mode for the mono downmix case. Th
object parameters((OLD, 10C, DMG, DCLD) from the SAOC bitstream are transcoded into spatial parameter|
(CLD, ICC, CRC) ADG) for the MPS bitstream according to the rendering information. The downmix is nd

modified.

with:

The following subclauses describe the processing steps dedicated to the transformation of SAOC parameter|
(OLD, 10C, DMG) into MPS data (CLD, ICC, ADG) according to the rendering information for the mon
downmix case, see Figure 13 (left). The downmix signal is not modified.

—~ UJ U

\°2

A=)

In 7.6.2 Mono downmix (“x-1-5") processing mode, replace:

The respective contribution of each object to the two outputs of OTT element 0 is obtained by summation of
the corresponding elements in Mi;’:. This summation gives a sub-rendering matrix Wé'” of OTT element O:

© ISO/IEC 2012 - Al rights reserved
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0 0
I,m WO,O WO,N—I
Wo - 0 0 -
WI,O W],N—l
I,m I,m I,m I,m I,m 1,m 1,m 1,m
| Moy TG e T MG e My g e My e TN g TN 0 TN g
- l,m l,m I,m I,m
mO,Ls + mO,Rs te mN—l,Ls + mN—l,Rs

The CLDs and ICCs of the subsequent OTT boxes (CLD," ,ICC;™, h=0,...,4) are calculated using the
gub-rendering matrices defined as:

1 1 I,m Im Im Im
Wi — Woo cor Wonar || Mo TMore oo My e TN Ry
1 - 1 1 - l,m + I,m Im + Im ’
Wio -+ Wiwna Myct™My e oo My qcTMy 1k

with:

The respective contribution of each object to the two outputs of OTT,, element is obtained by)summation of the
gorresponding elements in the rendering matrix M . The subsequent sub-rendering>matrices W, with

h .
glements w, ; are defined as

1,m WO 0 WO,N—I
W," = 0 0
WI,O v Wl,N—l
I,m 2 I,m 2 I,m2 I,m 2 I,m 2 Lm 2 Im 2 I,m 2
\/ Moy Mg gy T Mg e+ My e \/ My Flyag Ty e Ty g
I,m 2 Im 2 I,m 2 1,m 2
My - + My g e \/ My s T My R
I,m 2 I,m 2 I,m 2 I,m 2
1 ! m, . +my N\ \/ my +m,
Im Woo o+ Won-i 0,Lf 0,Rf N-LLf N-1LRf
Wl - w w - 1,m2 Im.2 ! 2 ! 2 |
. B m N \m m
1,0 LN-1 My e + M ... \/mel,C +my g

In 7.6.2.2 Sub-rendering matrices for eachh©OTT element, remove:

m

Additional information is provided by-the rendering matrix Mi’en with elements mll;” yielding the mapping of

gll audio input channels i to the desired output channels j. The rendering matrix Mie’]'f for the 5.1 output
gonfiguration is given by:

1,m I,m
mOﬂLf RN mN_l,Lf
Lnr 1,m
Moy e My gy
1,m I,m
M2 my ¢ My_c
et~ I,m I,m
My 1re My 1ge
I,m 1,m
My 1 My Ls
I,m I,m
mO,Rs mN—l Rs

In 7.6.2.4 Derivation of the MPS parameters, remove:
. I,m . . Iom .
Matrix ™" of size Nyps X Ny With elements f;°" is given as

*

Fl,m — Al,mEl,m (Al,m)

10 © ISO/IEC 2012 — All rights reserved
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In 7.6.2.4 Derivation of the MPS parameters, remove:

Lm
The scalar v is computed as

V= DE" (D) 467,

ISO/IEC 23003-2:2010/Cor.1:2012(E)

In 7.6.3 Stereo downmix (“x-2-5”) processing mode, replace:

C 1 b.
[?J:(J—W with y = L Y
é
’ [ (7. )2] +e

N

In 7.6.3 Stereo downmix (“x-2-5”) processing mode, replace:

0 0
p,=10 of fia >0
=

Vg -diag(wy), otherwise.

with:

0 0 5
p,=10 o) i >
=

Vg -diag(wy), othervise.

In 7.6.3 Stereo downmix\(“x-2-5") processing mode, replace:

P=(1 1)G
with:

In 7.6.3 Stereo downmix (“x-2-5") processing mode, replace:

G _ diag(gvec ) ' é’ rl,2 > 0’
é, otherwise.

with:

G- {{iag(gvec )G, ny>é,

G, otherwise.

© ISO/IEC 2012 - Al rights reserved
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In 7.6.3 Stereo downmix (“x-2-5”) processing mode, replace:

CLD,, ICCZW
OTT | i |
> 12
CPC/CLDyrr, ICCrr7 i Ls
Ei CLD,, ICC;
For— 1
Lo —p] Ot ! R
23 12
Ro —p» o > Rs
CLDOT
OTTol ! ¢
> 12
- LFE

Figure 14 — “5-2-5” tree structure for the MPS decoder (stereo downmix)

with:

CLDy, ICC1W

oTT,
> 12

vy

CPC/CLD+rr, ICCrrr

i CLDy, ICCZW
TTTo
Lo — OTT. - R

[
Ro 2 3 12 Rs

CLDOW

OTTol pui ¢
> 12
i LFE

Figure 14 — “5-2-5” tree structure for the MPS decoder (stereo downmix)

In 7.6.3.2.2 Rendering between front and surround channels, replace:
gcording to below.
with:

gccording to below.

In 7.6.3.3 Stereo-Rreprocessing, remove:

The stereo downmix X is processed into the modified downmix signal X:
X=GX,

In 7.6.3.5 Stereo Freprocessing, remove:

The final stereo output from the SAOC transcoder X is produced by mixing X with a decorrelated signal
component according to:

X =G X +PX,,
where the decorrelated signal X, is calculated according to 7.6.3.4, and the mix matrices G,,,,and P,
acording to below.

12 © ISO/IEC 2012 — All rights reserved
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In 7.6.3.4 Decorrelation, replace:

7.6.3.4 Decorrelation

The decorrelated signals X are created from the decorrelator described in 6.6.2 of ISO/IEC 23003-1:2007.
Following this scheme, the bsDecorrConfig == 0 configuration should be used with a decorrelator index,
X =8, according to Table A.26 to Table A.29 in ISO/IEC 23003-1:2007. Hence, the decorrFunc( ) denotes

the decorrelation process:

X, - [xld ] _ {decorrFunc((l O)P1X)J |

decorrFunc((O 1) P1X)
with:

Decorrelated signal
The decorrelated signal X, is obtained by using the decorrelator function decorrFunc¢) described in 6.6.3
ISO/IEC 23003-1:2007. Following this scheme, the bsDecorrConfig = 0 configuration is used with &
decorrelator index X =8, according to Tables A.26 to A.29. Hence, the signal X Jis computed according to

X, = (decorrFunc((l O)P1X)J |

decorrFunc((O 1) P1X)

In 7.7 Decoding modes, replace:
In this Subclause

with:

In this subclause

In 7.7 Decoding modes, replace and.move the corresponding text to “7.5 Signals and parameters”:

I Im .
™ Each element a_"

The target binaural rendering matrix A" of size 2x N consists of the elements a,, oy |

U

I,m

derived from HRTF parameters and rendering matrix Mie’: with elements m_;

. The target binaural rendering

matrix A" represents:the relation between all audio input objects y and the desired binaural output.

; Miaae 1 / ¢m ; Nyprp—1 ; ¢m

m m m . Yi mo_ .m m _ T

a’ g E m, H\ exp ]7 , a’, = E m,; H'y exp ]—2 .
i=0

i=0

The HRTF parameters are given by H/",, H, and ¢" for each processing band m . The spatial position

12

T

fof. which HRTF parameters are available are characterized by the index i. These parameters are describe
in 1SO/IEC 23003-1:2007.

with:

Binaural rendering matrix
The binaural rendering matrix A of size 2x N with elements a; ; maps all the input objects i to the desired
binaural output channels j . The binaural rendering matrix A is given by

a oo a
0,1 N-LL
A= .
ao,R aNil’R

© ISO/IEC 2012 — All rights reserved 13
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The binaural rendering matrix A is derived from the Head Related Transfer Function (HRTF) parameters
B, B and ¢ (described in ISO/IEC 23003-1:2007) and the rendering matrix M as

Nygprr—1 HRTF Nygrrr—1 HRTF
_ HRTF .Y _ HRTF %
i = z m L eXpl K ir = Z m B €Xp J—2 ,
k=0 k=0

where the spatial positions for which the HRTF parameters are available are characterized by the index £ .

Ih 7.7.2 Downmix processor, replace:

The output signal Xis computed from the mono downmix signal X and the decorrelated mong)‘downmix
ignal X, as

X=GX+PX,.

0

The decorrelated mono downmix signal X is computed according to 7.6.3.4 as
X, = decorrFunc(X).

In case of binaural output the upmix parameters G and P, derived \from the SAOC data, rendering
ihformation Mie': and HRTF parameters are applied to the downmix signal X (and X, ) yielding the binaural

qutput f(, see Figure 15.

Xn,k > Gn,k D > Xn,k
------ B Aueiniehie e o D—>
: n,k
=¥ ok decor. | X, nk
> P, P,
Figure 15~ Basic structure of the downmix processor
with:
Qverview
The general structure of the SAOC transcoding/decoding modes consists of two signal paths, see Figure 15.
> G )"(
X ] R ittt >
S T R -»|decorrFunc()
Pl

Figure 15 — Basic structure for the SAOC transcoding/decoding modes

The output signal of the SAOC transcoder/decoder is produced by the corresponding mixing of a modified
downmix signal and a processed decorrelated signal component as follows:

X=GX+PX,.

14 © ISO/IEC 2012 — All rights reserved
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In 7.7.2.1 Mono to binaural "x-1-b" processing mode, remove:

. ., X 1, . . ILom .
The desired covariance matrix F" of size 2x2 with elements f; j’" is given as

Fl,m _ Al,mEl,m (Al,m)

In 7.7.2.1 Mono to binaural "x-1-b" processing mode, remove:

Lm
The scalar v is computed as

V= DE (D) 467

In 7.8 EAQO processing, add:

Renormalization of OLD parameters
For the SAOC parameter processor the OLD parameters of the regular audio objects are renormalized a
follows:

v

OLD’™

OLDl.Ren = W ;

where OLDiX°"-‘ represents a subset of OLD parameters corresponding to the signals remaining in th
downmix after application of the residual processor:

0%

In 7.8 EAQ processing, add:

The residual processor output signals is computed as
Xosr = Mg, X
X0 = AnioMpn X, -

1%

where X ,, represents the downmix signal of the regular audio objects (i.e. non-EAOs) and X,,, is th

rendered EAO ©utput signal for the SAOC decoding mode or the corresponding EAO downmix signal for th
SAOC transceding mode.

A%

The residual processor can operate in prediction (using residual information) or energy (without residug
informtation) mode. The extended input signal X is defined accordingly:

S

X
X = (——], for prediction mode,
res

res

X, =X, for energy mode.
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In 7.8 EAQ processing, add:

The OTN/TTN processing is represented by matrix M and EAO processor by matrix A,,,. The OTN/TTN
processing matrix M is defined according to the EAO operation mode (i.e. prediction or energy) as

M =M, .qicion » fOr prediction mode,

M =M., for energy mode.

The OTN/TTN processing matrix M is represented as

In 7.8 EAQ processing, add:

Calculation of the matrix A,

qr binaural) as

__ A EdO
AEAO - Al

A E40
A=A,

, for mono case

EA0 , for other cases.

EAO

EAO EAOW EAO
A" =D/"M

EAO _ (. EAO
ren D16 _(Wl w,
EAO
W, 0
EAO __ yyEAOW g EAO EAO .
A2 _D26 Mren ’ D26 I'd
EAO
0 w

where the rendering sub-matrix M40

ren

In 7.8 EAQO processing, replace:

M, =d pios =9 00

EAO
Wy

EAO
Wy

NG

EAO
Wy

2

EAO
W3

EAO
Wy

NG

EAO
w3

V2

Where the matrix M, relates to the regular audio objects (i.e. non-EAOs) and M, to the EAOs.

The EAO pre-rendering matrix A ,,, is defined according to the number of olitput channels (i.e. mono, stereo

The matrices A’ of size 1xN,,, and A of size 25N ,,,, are defined as

EAO EAO
w W, )’
EAO
w, 0
EAO
0 w

corresponds to the EAO rendering. The values waO are computed as
described in 7.6 using the corresponding EAO elements.

Inh case of binauralrendering the matrix AfAO is defined by equations given in 7.7.2, for which the
gorresponding target binaural rendering matrix contains only EAO related elements.

with:

m; =dy piocy ;=4 paogy -

16
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In 7.8 EAQ processing, replace:

The covariance matrix e, ; (and e, ) is defined in 7.5.3.

with:

The covariance matrix ¢,  is definedin 7.5.3 (e.g. e, , = \/OLDLOLDRIOCL,R ).

In 7.8 EAQ processing, replace:
M=AD'C,
with:
|
Prediction D C '
In 7.8 EAQ processing, replace:

The output of the TTN element yields

Y=| Youo |=MX=AD'C| resy |,

YN, 0-1.E40
with:

The residual processor output.signals are computed as

_ Prediction
Xopr =My, res,

X

__ A Ed0 Prediction
EAO — A MEAO r eSO
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In 7.8 EAQ processing, replace:

For the mono downmix case the output signal Y of the OTN element yields

with:

The residual processor output signals are computed as

_
X _ MPrediction res,
o = Yopy . '
reSNEA()_l
4
. res
_ A EAOmw g Prediction 0
XEAO - A MEAO .
I"eSNEAO .

In 7.8 EAQ processing, replace:

The output of the TTN element yields
Y.

with:

The residual processor output signals are computed as

ner; l
Xops = MZBng (ro J ;

0

NEer Z
XEAO = AEAOMEAogy[ ’ ] :

)

18
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In 7.8 EAQ processing, replace:

The output of the TTN element yields

v | Yoro | _ar (lo

X-—M
H Energy Energy
: \r, )
YN, 0-1.E40

The residual processor output signals are computed as

with:

Xops = MggeJrgy (do ) ;

Xpio = AEAOMII:::Z%gy (dO ) .

In 7.8.2 SAOC architecture supporting EAQ, replace:

1 . < |
i Residual processor '
1
| | obj
SAOC downmix , : -
> OTN/TTN :
: unit EAO | Rendering | | EAO
: >  unit I >
! A i
e i R [ 1
SAOC data Rendering
Residuals Matrix
Figure 16 — Architecture of the residual processor
with:
SAOC Xy
D N 2 >
p( OTN/TTN EAO Xir0
""""""" > unit :::::i processor [ ___ >
Mo fpeiss AEAO
res M,

Figure 16 — Architecture of the residual processor
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