PCT/EP2014/065397

WO 2015/011015

1/40

141

f

| O

AN jeubis olpne Jndino

J |eubis oipne Sasow
¢H

Pl ¢yl
N f Sjeubis
101 e 0EL  oipne
) -911003p f Pap0dap
N (sjeubis “
i Ovt o_wMMu m uotjejuasaidal
<& Pap ==~ popoaue
JauIquWio9 ﬂ Japual) m m PP N
< - L | 0Ll

)
[/

061 9€I ¥EI

pasapual | ¢¢l |||muil

S|eubis oipne 0¢)
palapual cel

(s)Jajawesed Bullapual

19p093p OIpNe [3UUBYI-1}NW

001

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065397

WO 2015/011015

2/40

4%/

m

¢ Il

¢l

w

~ UONRIUSSaIda)

PapoIua

Z leubis oipne jndul

e
N 1apinold Jajaul
-eied poylaw }—0%¢
Jojalweyed UOI}B[a11098p
poylaw
UOI}B}a11099p
Japinoid m ]
f sJajoweled J5)awesed
2¢  9I0W 108U w
20l 06¢
N 1apinoid
Sjeubis xiuumop x_ﬁﬂww
310U JO U0 . w P
0¢¢

19p09U3 OIPNE [3ULBYI-N|NW

00¢

| [eubis oipne Jndul f
01¢

SUBSTITUTE SHEET (RULE 26)



WO 2015/011015 PCT/EP2014/065397

3/40 -

encoded
312—" repressenation

Rendering a plurality of decoded audio signals,

which are obtained on the basis of an encoded

310~——1 representation, in dependence on one or more

rendering parameters, to obtain a plurality of
rendered audio signals

300
\

4

Deriving one or more decorrelated audio

32071 signals from the rendered audio signals
Combining the rendered audio signals, or a
330 — scaled version thereof, with the one or more

decorrelated audio signals, to obtain the
output audio signals
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A 4

output audio signals
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400
\

at least two
412— input audio signals

410 Providing one or more downmix signals on the
basis of at least two input audio signals

Providing one or more parameters describing
420~ a relationship between the at least two
input audio signals

y

Providing a decorrelation method parameter
430w describing which decorrelation mode out of a
plurality of decorrelation modes should be
used at the side of an audio decoder

432%

encoded
representation
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encoded audio representation

Encoded representation of
o ——510
downmix signal

Encoded representation of one or more
parameters describing a relationship between —~—520
at least two audio signals

Encoded decorrelation method parameter
describing which decorrelation mode out of a
plurality of decorrelation modes should be
used at the side of an audio decoder

——530
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900
.

first set of
N decorrelator
input signals

Premixing a first set of N decorrelator input
910— signals into a second set of K decorrelator
input signals, wherein K < N

Providing a first set of K' decorrelator output
920——{ signals on the basis of the second set of K
decorrelator input signals

Postmixing the first set of K' decorrelator
930~ output signals into a second set to N'
decorrelator output signals, wherein N' > K'

|

second set of N'
decorrelator output signals

FIG 9
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1000
L

1012
encoded representation

Providing at least two output audio signals
on the basis of an encoded representation

1010—
Providing a plurality of
decorrelated signals on
the basis of a plurality

of decorrelator input signals

1020——|—

1014— —1016
A 4 v
at least two

output audio signals

FIG 10
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1100 at least two
\, input audio signals

|(~f1112 |(~A1114

Providing one or more downmix signals on the
basis of the at least two input audio signals

1110~

Providing one or more parameters describing
1120—— arelationship between the at least two input
audio signals

Providing a decorrelation complexity parameter
1130—— describing a complexity of a decorrelation
to be used at the side of an audio decoder

1132%

encoded audio
representation

FIG 11
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1200
\,

encoded audio representation

1210—— Encoded representation of a downmix signal

Encoded representation of one or more
1220~ parameters describing a relationship between
the at least two input audio signals

Encoded decorrelation complexity parameter
1230~ describing a complexity of a decorrelation to
be used at the side of an audio decoder
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Loudspeaker positions and output formats e 1800
output formats
No. Lafel p. o A B |o-20] 051071 0-8.1{0-10.1/0-222
1|{CHMO00| 0 [+2] 0 | %2 313 3 3
2 |CH M L1030 30 | #2| O | 2 | 1 101 1] 1 7
3|CHMRO30|-30 2| 0 || 2 | 2| 2| 2| 2 8
4 |CH M _LO6O| 60 | +2 | 0 | +2 1
5 |CH_M_RO60[ 60 | +2 | 0 | +2 2
6 [CH M LO%| 90 | +5 | 0 | +2 11
7 |CH M_RO90[ -90 | #5 | 0 | +2 12
8 [CH M_L110{110| 45 | 0 | +2 5 5 51| 5
9 |CH_M_R110{-110] #5 | 0 | +2 6 | 6| 6| 6
10|CH_M_L135{135| 5 | 0 | %2 5
11|CH_M_R135[-135| #5 | 0 | +2 6
12| CH M_180|180| 5| 0 | 2 9
13 CH .U 000 | 0 | +2 | 35 | +10 3 15
14| CH U L045| 45 | 45 | 35 | +10 13
15|CH_U_R045| -45 | +5 | 35 | +10 14
16| CH_U_L030| 30 | +5 | 35 | 10 77| 7
17|CH_U_R030| -30 | +5 | 35 | 10 8 | 8 | 8
18| CH_U_L090| 90 | +5 | 35 | +10 19
19|CH_U_R090| -90 | 5 | 35 | =10 20
20| CH_U_L110{110| +5 | 35 | +10 9
21|CH_U_R110{-110| 45 | 35 | +10 10
22|CH U _L135]135| 45 | 35 | 10 17
23|CH_U_R135|-135] +£5 | 35 | £10 18
24| CH_U_180 | 180 | =5 | 35 | 10 21
25| CH T 000 | 0 | +2| 90 | 10 11 | 16
26| CH_L 000 | 0 | 2 | -15 [+5-25 9 22
27| CH_L L045| 45 | +5 | -15 |+5-25 23
28| CH_L_R045| -45 | +5 | -15 [+5-25 24
29| CH_LFE1 | 45 |+15|-15| +15 4 | 4 | 4| 4 4
30| CH_LFE2 | -45|+15|-15| 15 10
1E§10 1820 1830 18321840 1842 1850 1860 1864 1870 1880 1890

FIG 18
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Complexity reduction for 22.2 output format

)=1.

H
pre
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Complexity reduction for 10.1 output format
- Premixing coefficients for N=10 and K=, COnd(MpreMsre)=1.

2Is|slglel=1212]12]2
Ch. 3, 3, g| g, = 8| :| :| E| E|
D EI DI §| DI il ;| El Dl El :)|
SISISISI1c|C|S5|S5|51E
Ml 1] 23456l 7]8]9]10
1111 1o0joflo]Jololo]o]oO
>lolol1]1]oflololofofoO
slolololo[1[1]lolojofo
sloloflofofofoj1]1]0]fo0O
slofJoloflo]ofo]o]o] 1]1
FIG 20A
- Premixing coefficients for N=10 and K=4, cond(MysMpe) =2.
2lslgls]ls]ls]el2|e]s
Ch 3| 3] g| g:‘>| 8' 8| :| :I E| El
D= 121212 == = 1213212
AR EE R R EE
Ml 1123456 7]8]9]10
111 lololofloflololo]o
2lolol1[1lolo]lolo]olfo
slololofofl1]1]lo]lo]ol}o
slololofof{o]o|1]1]1]1
FIG 20B
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- Premixing coefficients for N=10 and K=3, COnd(MpreM;e)zz.

Ch. §I §| Zcél E| S S o] S sl R
lD §| :| 21 :| §| '_I 2| D| §| :l

AR E R EEEE
Ml 1123456 7]8] 9]0
1] 1 1]1[o]olof{o]o]o
2] o ojof1]1folo]ofo
3loflofoflo]ofo]1{1][1]1

FIG 20C

- Premixing coefficients for N=10 and K=2, COnd(MpreMgre)=1 5.

A EEE clel2]e
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ID. E: :>: 2: —_—): = = = :>: = ::

S|1E5|5|5|5|5|5]3]5]5
Ml 1123456 7]s8] 9]0
1 1111 ]1foJofofo
2]Jolofofolofo] 1] 1

FIG 20D
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Complexity reduction for 8.1 output format
- Premixing coefficients for N=8 and K=4, COnd(MpreM;{re)=1.

Ch. 3| Bl §>| El o' 8| :l El
D=2 =]2 =2 =13

S15|5|5[5]5]5]|3
Ml 12 3)4]s5]6] 7] 8
t11 (1100 f0fO0fO0OfoQ0
2100111 1]O0fO0}| 0[O
3lojojotoj11{0]0
440101 0[0]O0]J0O] 1]

FIG 21A

- Premixing coefficients for N=8 and K=3, COﬂd(MpreM;e)Zz.

[a) o o o o o O
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SRR EEE
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ty1 11 1{1{0]10[0]0
21010f0(01 11 1[0(0
310f0[O0[O0OfO]O] 1]
FIG 21B
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- Premixing coefficients for N==8 and K=2, COnd(MpreM;e)———s.
sSlIsIslldlsle]= =
Ch. <3| Sl El EI ;, §I :l =
D=2 ]2 ' = 1=
A E B E B EE
Ml 12345678
11|11 1]1]1]0]o0
310(0]1O0[O0Of[OfOf 1|1
FIG 21C

Complexity reduction for 7.1 output format
- Premixing coefficients for N=7 and K=4, cond(l\/lprel\/lgre)zt
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FIG 21D
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- Premixing coefficients for N=7 and K=3, Cond(l\/lprel\/lg',e)zz
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FIG 21E

- Premixing coefficients for N=7 and K=2, cond(MpreM:re)=2.5.
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Complexity reduction for 5.1 output format
- Premixing coefficients for N=>5 and K=3, cond(l\/lprel\/lsre)=2.
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11111101010
21010111010
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FIG 22A
- Premixing coefficients for N=>5 and K=2, COnd(MpreM;e)=1 5.
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Complexity reduction for 2.0 output format
- Premixing coefficients for N=2 and K=1, COﬂd(MpreM;e)ZZ.
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2 uimsbf
2 uimshbf

FIG 25

Indicates the decoder decorrelation operating mode according to:

bsDecorrelationMethod
bsDecorrelationMethod  Meaning
0 Energy compensation mode
1 Limited covariance adjustment mode
2 General covariance adjustment mode
3 N/A
FIG 26
bsDecorrelationLevel

Defines the decorrelation level according to:

bsDecorrelationLevel
bsDecorrelationLevel | 22.2110.1]1 81 | 7.1 | 5.1 | 2.1
0 11 10 8 7 5 2
1 9 5 4 4 3 1
2 7 3 3 3 2 0
3 5 2 2 2 0 0
FIG 27
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FIG 31

bsNumSaocDmxObjects

decoding mode

meaning

combined

The input channel based signals and
the input object based signals are
downmixed together into N, channels.

independent

The input channel based signals are
downmixed into N, channels.

The input object based signals are
downmixed into N, channels.

FIG 32
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- Syntax of SAOC3DSpecificGonfig()
Syntax No. of bits Mnemonic
SAOC3DSpecificConfig()
{
bsSamplingFrequencyindex; 4 uimsbf
if ( bsSamplingFrequencyindex == 15) {
bsSamplingFrequency; 24 uimsbf
}
bsFregRes; 3 uimsbf
bsFramelenth; 7 uimsbf
bsNumSaocDmxChannels; 5 uimsbf
bsNumSaocDmxObjects; 5 uimsbf
bsDecorrelationMethod; 2 uimsbf
NuminputSignals = 0;
if (bsNumSaocDmxChannels < 0) {
bsNumSaocChannels; 6 uimsbf
bsNumSaocLFEs; 2 uimsbf
NumlInputSigns + = bsNumSaocChannels;
}
bsNumSaocObjects; 8 uimsbf
bsDecorrelationLevel, 2 uimsbf

NuminputSignals 4= bsNumSaocObjects;
for (i=0; i<bsNumSaocChannels; i++ ) {
bsRelatedTo[i][j] = 1;
for(j=i+1; j< bsNumSaocChannels; j+ + ) {
bsRelatedTo[i] [j]; 1 uimsbf
bsRelatedTo[j][i] = bsRelatedTo[i][j]; '

}

}
N
FIG 33A-1

FIG 33A
FIG 33A-2

FIG 33A-1
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N

for ( i=bsNumSaocChannels; i<NuminputSignals; i++ ) {
for ( j=0; j<bsNumSaocChannels; j++ ) {
bsRelatedTo[i][j] = 0;
bsRelatedTo(j][i] = 0;
}
}
for (i=bsNumSaocChannels; i <NumlnputSignals; i+ + ) {

bsRelatedTo[i}[j] = 1;
for ( j=i+1; j<NuminputSignals; j++ ) {

bsRelatedTo[i](j]; uimsbf
bsRelatedTo[j][i] = bsRelatedTo[i]{j];
}
}
bsOnelOC; uimsbf
bsSaocDmxMethod: 4 uimsbf
if (bsSaocDmxMethod == 15) {
bsNumPremixedChannels; 5 uimsbf
}
bsDualMode; uimsbf
if (bsDualMode) {
bsBandsLow; 5 uimsbf
bsBandsHigh = numBands; Note 1
}else {
bsBandsLow = numBands;
FIG 33A-1
FIG 33A
FIG 33A-2

FIG 33A-2
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} :
bsDcuFlag; 1 uimsbf

if (bsDcuFlag == 1) {
bsDcuMandatory; 1 uimsbf
bsDcuDynamic; 1 uimsbf
if ( bsDcuDynamic ==0) {
bsDcuMode; 1 uimsbf
bsDcuParam; 4 uimsbf

}
}ele {
bsDcuMandatory = 0,
bsDcuDynamic = 0;
bsDcuMode = (;
bsDcuParam = 0;
}
bsSaocReserved; 3 uimsbf
ByteAlign();
SAQC3DExtensionConfig();
}

Note 1: numBands is defined in Table 33 in ISO/IEC 23003-2:2010.

FIG 33B

SUBSTITUTE SHEET (RULE 26)




