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Foreword

5(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

work. In the field of information technlogy, ISO and IEC have established a joint technical coml
ISO/IEC]TC 1.

The procedures used to develop this document and those intended for its further maintenanc
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria need¢
the different types of document should be noted. This document was drafted in.decordance wit
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this do¢ument may be the sy
of patent rights. ISO and IEC shall not be held responsible for identifying'any or all such patent r

activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
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Details of any patent rights identified during the development of the doeument will be in the Introdujction

and/or on the ISO list of patent declarations received (see www.iso.drg/patents).

Any trade name used in this document is information given for thé convenience of users and doe
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to confoj
assessment, as well as information about ISO’s adherenceto the WTO principles in the Technical Baf
to Trade (TBT), see the following URL: Foreword — Supplementary information.

The committee responsible for this documentis AISO/IEC JTC 1, Information technology, Subcomny
SC 29, Coding of audio, picture, multimedia and hypermedia information.
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Information technology — MPEG audio technologies —

Part 2:

Spatial Audio Object Coding (SAOC)

AMENDMENT 3: Dialogue enhancement

Add Clause 12, Spatial Audio Object Coding — Dialogue Enhancement (SAOC-DE):

12 Spatial Audio Object Coding — Dialogue Enhancement

12.1 Introduction

This Clause specifies the SAOC Dialogue Enhancement (SAOC-DE) profile. The SAOC-DE deg¢oder
processing and bitstream syntax are defined according Clauses 1 to 9 Wwith the following modifications.

— Basic structure of the SAOC transcoder/decoder

Add in “Table 2 — Operation modes of the SAOC” the following. text:

Table 2 — Operation modes of the SAOC

Output signal configura-  # of output # of input SAOC module SAOC module d MPS
. ecofler
tion channels channels mode output .
required
mono/stereo/blnaura}l/ 1,2o0r3 1,2o0r3 Decoder PCM output Ng
3-channel configuration
rpulti-channel configura- Lor?2 Transcoder MPS bit.str(.eam, Yek
tion downmix signal
— SAOC Profiles and Levels
Add in “Table 4 — SAOC Prefiles and Levels” the following text:
Table 4 — SAOC Profiles and Levels
) Baseline DE LD
Profiles : . s
profile profile profile
Levels 1 2 3 4 1 2 1 2 3
Hybrid QMF bank X X X X X - -
LD-QMF bank - - - X X X
Max number of residual channels 0 2 4 4 0 3 - -
Max sampling rate [kHz] 48 48 48 96 48 48 48 48 48
Max number of objects 8 16 32 32 6 6 8 32 32
Max number of downmix channels 2 2 2 2 3 1 2 2
Min numEer of required output 2 2 2 2 1 1 2 2 5
channels*)
Use of decorrelator yes yes yes yes no no yes yes yes
PCU HQ decoder 12.2 204 | 339 | 678 | 124 | 221 84 | 20.7 39.3%%)
PCU LP decoder 6.6 12.2 | 23.0 | 46.0 | 114 | 21.0 | N/JA | N/A N/A
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Table 4 (continued)
. Baseline DE LD
Profiles : . .
profile profile profile

PCU addition for transcoding 1.1 1.1 1.1 2.3 N/A N/A 0.7 1.1 N/A
PCU reduction for integrated 68 | 68 | 68| -68| NA | NA | 36 | -65 | N/A
transcoding
RCU HQ-decoder 5.7 Qg 135 1 175 6.3 123 36 4.2 17.Q%%%)
RCU LL.P decoder 4.8 5.4 5.7 | 10.3 7.3 79 N/A | N/A N/A
RCU feduction for integrated 13 | 43 | 13 | 143 | NA | NA | 06 | 1.3 | N/A
trangcoding

Add helow “Table 4 - SAOC Profiles and Levels” the following text:

MPS franscoding support for baseline and LD profile if the number of output channels »2
Replqce below “Table 4 - SAOC Profiles and Levels” the following text:

The §AO0C decoder type is defined by the four conditions:

— HRrofile:  baseline profile or LD profile

by
The §AOC decoder type is defined by the four conditions:

— Rrofile: baseline, LD or DE profile

Repldce in “5.5 SAOC Profiles and Levels”:

For afll profiles and levels the following features are:supported:
— IPecoding to mono/stereo/binaural output

by
For baseline and low-delay profiles:

— IDecoding to mono/stereo/biraural output. Transcoding to 5.1 is supported

For Dialogue enhancement profile:

— IDecoding to mono/§tereo/3-channel output. No transcoding to 5.1 is supported

— Multi-channel background object (MBO) processing, DCU processing, MCU processing, separation
hetadata and-send effects interface are not supported

— Rost-downmix gain processing (PDG) is supported only in combination with post(processing) re-
dpplication processing step

— 1

12.2 Terms and definitions
Add in “4.4 Variables”:
NFEgo is the number of FGOs.

Drco is the downmix sub-matrix for FGOs.
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Dgco is the downmix sub-matrix for BGOs.

mgeo is the modification gain for BGOs.

MrGo is the modification gain for FGOs.

mg is the decoder limited modification gain.
: ictha it s Al ot A g

mimPnt——istheinputmodificationgain:

Add in “4.5 Abbreviated terms”:
BGO Background Object
FGO Foreground Object

DE Dialogue Enhancement
12.3 Payloads for SAOC-DE

The bitstream syntax of the SAOC-DE is not compatible with the/Baseline and Low Delay profiles of
SAOC. The following changes are applied for SAOC-DE profile in “6.1Payloads for SAOC”:

Introduction of DE bitstream elements

Replace in “Table 5 — Syntax of SAOCSpecificConfig()":

Table 5 — Syntax of SAOCSpecificConfig()

Syntax No. of bits ~ Mnemgnic

SAOCSpecificConfig()
{

by

Table 5 — Syntax of SAOCDESpecificConfig()

Syntax No. of bits =~ Mnemg¢nic

SAOCDESpecificConfig()
{

Replace in “Table)20 — Syntax of SAOCFrame()”:

Table 20 — Syntax of SAOCFrame()

Syntax No. of bits ~ Mnem¢gnic
SAOCFrame()
{

by

Table 20 — Syntax of SAOCDEFrame()

Syntax No. of bits ~ Mnemonic
SAOCDEFrame()

Replace in “Table 21 — SAOCFraminglInfo()”:

© IS0 2015 - All rights reserved 3
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Table 21 — Syntax of SAOCFramingInfo()

Syntax No. of bits Mnemonic

SAOCFramingInfo()
{

by

Table 21 — Syntax of SAOCDEFramingInfo()

Syntax No. of bits Mnemonic

SAO(DEFramingInfo()

Replgce in “Table 20 — Syntax of SAOCFrame()”:

Table 20 — Syntax of SAOCFrame()

Syntax No. of bits ~ Mnemonic

SAO(Frame()
{

SAOCFramingInfo();

by

Table 20 — Syntax of SAOCDEFrame()

Syntax No. of bits =~ Mnemonic

SAO(DEFrame()
{

SAOCDEFraminglnfo();

Introduction of SAOC version bitstream element

Add in “Table 5 — Syntax of SAOCSpecificConfig()”:

SAO(DESpecificConfig()

{

bsVersion; 4 uimsbf
if { bsVersion==0) {

bsSamplingFrequencylndex; 4 uimsbf

Add ip “Table5+~ Syntax of SAOCSpecificConfig()”:

SAOCExtensionConfig();

}
Add in “Table 20 — Syntax of SAOCFrame()”:

SAOCDEFrame()

{
if (bsVersion==0) {

SAOCDEFramingInfo();

4 © IS0 2015 - All rights reserved
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SAOCExtensionFrame();

}

Disabling SAOC Low Delay mode signalization

Remove from “Table 5 — Syntax of SAOCSpecificConfig()”

|bsLowDelayMode;

1 uwimsbf

Replace in “Table 5 —Syntax of SAOCSpecificConfig()”:

if (bsLowDelayMode ==0) {
bsFrameLength;

}else{
bsFrameLength;

}

7 uimsbf

5 uimsbf

by

|bsFrameLength;

7 uimsbf

Replace in “Table 21 — SAOCFraminglInfo()”:

If (bsLowDelayMode == 0) {
bsNumParamSets;
}else {

bsNumParamSets;

}

3 uimsbf

1 uimsbf

by

|bsNumParamSets;

3 uimsbf

Disabling absolute energy information transport

Remove from(“Table 5 — Syntax of SAOCSpecificConfig()”:

|bsTransmitAbsNrg;

1 uimsbf

© ISO 2015 - All rights reserved
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Remove from “Table 20 — Syntax of SAOCFrame()”:

if ( bsTransmitAbsNrg ) {
idxNRG = EcDataSaoc(NRG, 0, numBands);

}

Modification on object information transport

Replgce in “Table 5 — Syntax of SAOCSpecificConfig()”:

bsNymObijects; 5 uimshbf
by

bsNymObijects; 3 uimsbf
bsNYmFGOs; 3 uimsbf

Modjification on downmix channel number signalization

Replqce in “Table 5 — Syntax of SAOCSpecificConfig()”:

|ble_mDmehannels; 1 uimsbf |
by
|bsNL,mDmehannels; 3 uimsbf |

Duallmode configuration information transport

Remqve from “Table 5 — Syntax of SAOCSpecificConfig()”:

if { bsNumDmxChannels ==1) {

bsTtkDualMode; 1 uimsbf
if (bsTttDualMode) {
bsTtkBandsLow; 5 uimsbf
bsTttBandsHigh = numBarnds; Note 1
} else {
bsTttBandsLow =swuumBands;
}
}

6 © IS0 2015 - All rights reserved
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Disabling post downmix gain information transport

Remove from “Table 5 — Syntax of SAOCSpecificConfig()”:

|bsPdgFlag; 1 uimsbf

Remove from “Table 20 — Syntax of SAOCFrame()”:

ol

iftbsPdgftag=—=13<
for (i=0; ixbsNumDmxChannels + 1; i++) {
idxPDG[i] = EcDataSaoc(PDG, i, numBands); Note 1

}

Modification on downmix information transport

Replace in “Table 20 — Syntax of SAOCFrame()”:

idxDMG = EcDataSaoc(DMG, 0, bsNumObjects+1);
if (bsNumDmxChannels ==1) {
idxDCLD = EcDataSaoc(DCLD, 0, bsNumObjects+1);

}
by

for (i=0; ixbsNumDmxChannels + 1; i++) {
idxDMG]Ji] = EcDataSaoc(DMG, 0, bsNumObjects+1);

}

Modification range control settingtransport

Add in “Table 5 —Syntax of SAOCSpecificConfig()” the following text:

bsOnelOC; 1 uimsb|
bsDeLimitFlag; 1 uimsbt
if (bsDeLimitFlag ==-1) {
bsDeLimitFgo; 4 uimsb|
bsDeLimitBgo; 4 uimsbt
}else{
bsDeLimitFgo = 0;
bsDeLimitBgo = 0;
}

© IS0 2015 - All rights reserved 7
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}

idxDMGJi] = EcDataSaoc(DMG, 0, bsNumObjects+1);

if (bsDeLimitFlag==1){

if (bsIndependencyFlag==1){

sDell

bsDe
bsD¢

}

hsDelimitlIpdate = 1;
} else {

imitUpdate;

}
if (bsDeLimitUpdate==1){
LimitFgo;

LimitBgo;

i

1 uimsbf

4 uimsbf
4 uimsbf

Add ip “Table 7 — Syntax of SAOCExtensionConfigData(0)":

SAO(
{

if
bsDe
bsDe

te

ExtensionConfigData(0)

bsDeLimitFlag==1) {
LimitFgoEAO;
LimitBgoEAO;

Ise {
bsDeLimitFgoEAO = 0;
bsDeLimitBgoEAO = 0;

4 uimsbf

4 uimsbf

Add

h “Table 28 — Syntax of SAOCExtensionFrameData(0)”:

SAO(

if

bsD¢

ExtensionFrameData(0)

bsDeLimitFlag ==A){
if (bsIndependencyFlag==1){
bsDeLimitEaoUpdate = 1;
else {

LimitEaoUpdate;

}

1 uimsbf

if (bsDeLimitEaoUpdate ==1) {

bsDeLimitFgoEAO;
bsDeLimitBgoEAO;

}

4 uimsbf

4 uimsbf

© ISO 2015 - All rights reserved
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12.4 Definition of bitstream variables
Add in “6.2 Definition” the following text:

bsVersion Defines the version of the bitstream according to Table AMD3.1.

Table — AMD3.1 — bsVersion

haollarcion

“nnan:nn
oSV CTSTOTT T ICaIIIng

0 SAOC DE profile, levels 1 and 2
1..15 Reserved

Add in “6.2 Definition” the following text:
bsNumFGOs Defines the number of FGOs according to Table AMD3.2.

Table — AMD3.2 — bsNumFGOs

bsNumFGOs Meaning

0 Npgo =1

1 Nrgo =2

2 Npgo =3

3,7 N/A

bsNumDmxChannels Defines the number of downmix channels.

Table — AMD3.3 — bsNumDmxChannels

bsNumDmxChannels Meaning

0 monho downmix

1 stereo downmix

2 3-channel downmix

3,..7 N/A

bsDeLimitFlag Defines whether the values bsDeLimitFgo, bsDeLimitFgoEAO, bsDe-

LimitBgo and bsDeLimitBgoEAO are transmitted in the bitstrea|

bsDeLimitUpdate Defines whether the values bsDeLimitFgo, bsDeLimitFgoEAO,
bsDeLimitBgo and bsDeLimitBgoEAO are updated. More precisgly,
bsDeLimitUpdate == 1 means that the values bsDeLimitFgo, bsDe-
LimitFgoEAOQ, bsDeLimitBgo and bsDeLimitBgoEAOQO are updatgd
in the current frame, whereas bsDeLimitUpdate == 0 means thaf the

previously transmitted values are kept.

bsDeLimitFgo Defines the value representing the lowest acceptable modification
boundary related to the FGO for the modification range control algo-
rithm according to Table AMD3 4.

© IS0 2015 - All rights reserved 9
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Table — AMD3.4 — bsDeLimitFgo, bsDeLimitFgoEAO, bsDeLimitBgo and bsDeLimitBgoEAO
parameters quantization table

idx 0 1 2 3 4 5 6 7
DElelt[ldX] 10—7.50 10—2.25 10—2.00 10-1.75 10—1.50 10—1.25 10-1.10 10—0.95
idx 8 9 10 11 12 13 14 15
DeLimit[idx] 10-0.80 10-0.65 10-0.50 10-0.40 10-0.30 10-0.20 10-0.10 1
bsDdLimitFgoEAO Same as bsDeLimitFgo but for application only in strict EAO mode.
bsDdLimitBgo Defines the value representing the lowest acceptable modification

boundary related to the BGO for the modification range controldlgo-
rithm according to Table X.

bsDdLimitBgoEAO Same as bsDeLimitBgo but for application only in strictEAO mode.

bsDdLimitUpdate Defines whether the values bsDeLimitFgo and bsDeLimitBgo are
updated. More precisely, bsDeLimitUpdate ==,1 means that the
values bsDeLimitFgo and bsDeLimitBgo areupdated in the current
frame, whereas bsDeLimitUpdate == 0 means that the previously
transmitted values are kept.

bsDgLimitEaoUpdate Defines whether the values bsDeLimitFgoEAO and bsDeLimitB-
goEAOQ are updated. More precisely, bsDeLimitEaoUpdate == 1
means that the values bsDeLimitFgoEAO and bsDeLimitBgoEAO are
updated in the current frame, whereas bsDeLimitEaoUpdate ==
means that the previously transmitted values are kept.

Add ip “6.2 Definition” the following text:

Table — AMD3.5— bsPresetMatrixType

bsPresetMatrixType Meaning
0 Mono playback system
1 Stereo playback system
2 5.0 playback system
3 3.0 playback system

12.5| Signals and parameters
Inpuf downmix signal

Add in “7.5.2 Inptit signal” the following text:

XO 1
X=Xn'k Z( for SAOC-DE downmix channel configurations
LXMJ
k|1 .
X=x" =£ 0 ] for stereo downmisx,
o

Rendering matrix

Object rendering matrix Myep for the SAOC-DE profile can be represented as a function of two gains
mpgo (for BGOs) and mpgo (for FGOs) which can be specified by one scalar input value mg.

10 © IS0 2015 - All rights reserved
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Add in “7.5.4 Rendering matrix” the following text:

Men = (mo,c mN71,c) for mono output configuration,
Moo My-1,0
Mg, = for SAOC-DE output channel configurations,
(Mo,M-1 - MN-1,M-1)

determined as

M, = (mBGOD BGo MrcoPFeo )

where
mrgo = mg and mpgo = 1, ifmgs1,
mrgo = 1 and mpgo = mg1 ifmg> 1.

Downmix matrix
Add in “7.5.5 Downmix matrix” the following text:

Here, the dequantized downmix parameters are obtainedaccording to 7.1.2 as

DMG ; =Dy (J.1), DCLD; =Dy p (1)

For the SAOC-DE output channel configurations the downmix matrix D of size MxN with element} d; ;
(i =0,.,M-1;j=0,...,N —1) is obtained frem the DMG parameters as

0.05DMG; ;

d 10

ij=
The downmix matrix has the folowing structure
D=(Dpso Drco).

The matrix Dpg, of\size MxN—Npg;o corresponds to the background and Dpgo of size MxNgeqp
corresponds to theforeground objects.

Here, the dequantized downmix parameters are obtained according to 7.1.2 as
DMGy; =Dpyg (i,).1).
Post{processing) of downmix

Add in “Signals and parameters” the following text:

7.4.3 Post(processing) downmix compensation

The matrix Wppg is obtained from the transmitted PDG parameters as

PDG, ... 0O
Wppe=| . : |, for SAOC-DE profile,
0 - PDGy

Add in “Signals and parameters” the following text:

© IS0 2015 - All rights reserved 11
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7.4.X Post(processing) re-application

If the post(processed) downmix compensation is applied (bsPdgFlag == 1) for the SAOC-DE profile, the
following modification should be taken after the SAOC processing

-1 <
Xpost(processed) = VVPDGX ’
where
- 0
max(PDGy,¢)
-1 .
Wppe = ' :
0 _r
maX(PDG M ,8)
Replqce in “SAOC transcoding/decoding modes” the following figure:

X

\ 4

G

v

A 4

WPDG

F--->

v

decorrFunc()

-

>

Figure 13 — Basic structure for the SAOC transcoding/decoding modes

Host(processed)

12.6

The
spec

I ==\~ ®»|decorrFunc()

v

Decoding mode for SAOC-DE

-1
WPDG

—

L >

X

post(processed)

Figure 13 — Basic structure for the SAOC transcoding/decoding modes

parametri¢ “processing algorithm supporting up to 3-channel downmix configurations is
fied as follows.

12
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Add in “7.7.2 Downmix processor” the following text:
7.7.2.7 SAOC-DE “x-y-y” processing mode

The upmix parameters G, P; and P are computed as

G=M, EDJ, P, =0, P, =0.

ren

where J~ (DED* )_1 . The matrix J of size MxM is defined as
J = UAinvU*,

Here the singularvector U of the matrix product DED* is obtained using the following characteristic equation
UAU* = DED*.

The regularized inverse A of the diagonal singular value matrix A is computed as

1 . .. A
S _ _, if i=j and QLI-J-ZTreg,
ij ~ /li,j

0, otherwise,

The relative regularization scalar Tr’;g is determined using absolute threshold T,,, and majimal
value of A as

T = max(abs(il-’i ))Treg | Try=1072.
The decorrelator signal path is disabled X4 =0,
12.7 EAO processing for SAOC-DE

The SAOC architecture supporting EAQfor up to 3-channel downmix configurations is specified as follows.

Add (after “7.8 EAO processing”) the following text:

7.X EAO processing for SAOC-DE processing modes

The final output X of the@SAOC decoder is defined from the downmix signal X using the SAOC paranjetric
information, residual(signal X,.s and rendering control variables mpgo, mrgo as

~ *
X = mpeoX M pgo —Mpgo)D peo (ReaoED JX+ Xres)'
The term Xy 0f size Ny incorporates residual signals res for EAOs from SAOC bitsream.

The matyix Rego is defined as R, =(0 1), where the elements of sub-matrix O of size Ny xN—N gy is
defined as 0; ; =0, and sub-matrix I of size Ngyg xNpyp isdefinedas I; ;=0,if i=j and I; ; =1,if f=j.

12.8 Modification range control for SAOC-DE

The output modification range control for SAOC-DE is specified as follows.
Add (after “7.9 DCU processing”) the following text:

7. Modification range control for SAOC-DE processing modes

The modification scalar mg is obtained from decoder input parameter mgqpu't using the limitation

thresholds mpepimitrgo ANd Mpepjmitpgoe for BGO and FGO as

© IS0 2015 - All rights reserved 13
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