WO 2615/010949

PCT/EPIG14/065110
1/29
2" set 104
of 2 S
100 102 speciral 1 109
99 101 — coder __S—» bit
L time- ._S.,, spectial 106 stream
spectrum

analyzer 103 105 mult-

converter g
—S—» spectral | plexer 108
1%set | domain 3

of 18 encoder 107

spectral
portions
FIG 1A
o 112
enc. %
repr. spectral 1% gpt
domain I > 119
decoder "7
107 114 6 frequency spet?;::mw
% 6™ regeneratar
109 converter
| parametric Tinto on — 118
ond encoder 2" set
enc. reconstructed
repr. ond oo
FIG 1B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065116

WO 2615/016949

2/29

V¢ 9l

s s

90¢
SJUSUOdW0d {BUQ) f
~ 4+puRq 8109
801 HSBU [BUO) e
\ X
¥ Nm_.
ndino | jUegisi SNL Buipoasp | — BuIposap
¢ opne | SisayjuAs ) asIaAul {ouLBYD wol [ 1T 1 pnwspug
\ \ e W\mmm f
cle 012 . 00¢
siuauodwod 391 x...l!:\;mS
anpisal f
¢0¢

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065110
3/29

WO 2015/010949

42 9H

8c¢

f

fuipoa
Jauueyd juiof

Susuodios jeuot mowmm
+DUBQ 9109 S 66

juedsly ndiul
3
Mw%mm ASEU [EUO} 1< SNL | SIsAjeue oipne

o

¥

SUBSTITUTE SHEET (RULE 26)

CEC ™

sjuauodwos anpisal| <50+ f w

{ 4 0z
L Buipod

€ YW R UOHIBIIXS
wesnsiq 1 1918L0RIRd 40)|

) )

0E¢ vec




WO 2015/010949 PCT/EP2014/065110

4/29

o 1% resolution (high resolution) for ,envelope” of
the 1" set (line-wise coding);

e 2" resolution (low resolution) for ,envelope” of
ihe 2" set (scale factor per SCB);

{other spectral
portion) 1% set of
noisgea;iging 1" spectral portions 2" set of
" // 2™ spectral portion
I 302

307
Ya

lGF-stop\

Vo V) AT fmax!
301 309 300 307D 39

f

fS/2

391
SCBISCB! SCB | SCB 1 SCB SCB SCB
1T 2 3 4 5 6 7
o -/
——
IGF (intelligent gap filling) -
bands
FIG 3A

SUBSTITUTE SHEET (RULE 26)



WO 2015/019949

5/29

PCI/EP2014/065110

SCB1{ SCB2 | SCB3| SCB4| SCB5{ SCB6 | SCBY
e e e = |
SFi | SF2 | SF3 | SF4 | SF5 | SF6 | SFY
£l E | E|E
NF,
308 310 312
FiG 3B

SUBSTITUTE SHEET (RULE 26)



WO 2015/010949 PCT/EFP2014/665110

6/29
quantizer A >
pProcessor
400
40 % T 2" sp. portions
from
scale factor spectral
calculator analyzer
"‘ 402
{
)
|, psychoacoustic
model
FIG 4A

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065110

WO 2015/010949

7/29

(H0SS3904d HIZILNVND)

dy 9l
10)08}8p Ali[BuU0)
L0 B 4ons JazAjeue (e30ads
4%
i L 4 f S9N |eA
[elj0ads
0167 0Jaz $10}0®} 8JEDS 0Ja7 (1oaw)
————{ 0] ] BZuenh ey 0] | Ag 01168 Pl
vE 914 . | g WBiam H
0 Jas 18 !
wnioads
paziiuend f w w $10)98) Av
ey 0y 81y 9|eas 0Ly

SUBSTITUTE SHEET (RULE 26)



WG 2015/010949

502

PCE/EPZO14/063110

8/29

windower
(overlapping
windows)

2N values

audio |_—~gg l

Ariong/short

signal

transient
detector

—504

|

frame with

506

block transformer
(decimation +

spectral frame
with N values

transformy)

FIG A
(OTHER SPECTRAL PORTIONS)

noise-filling
spectral values

1* spectral portion
in reconstr. band

frame
builder/

/Compiete
reconstr.

512
510

i

e.g.
MDCT
spectral values

transform/

adjuster

reconstr.

g
2"spectral
portion in
reconstr. band

energy
inform.

(N values)

frame

inverse block

interpolation

time frame
(2N values)

v

synthesis

41 indow

long/short
,@.M_—--

!

516~
time frame

overlap/add
with previous

FG 5B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065110

WO 2015/010949

9/29

DUBQ UOIINASL093) Ul
uonod jenoads !

JG 9l1

uoniod 2l
MBI 10
jojpnajey | PUeq 89In0s
851 jopmues [
(i pueq
b5 180ie)
{i
uopiod 2 DU

slwey
pajshipe

(jeuondo) MBI | joieiouab alil 80IN05S

——— jenfpe  je— 10DING T Aouanbalj

95

auiel)

€28
%;_ow. wwm Nwm

s

SUBSTITUTE SHEET (RULE 26)




WO 2615/010949

PCT/EP2014/665110

10/25
602 604
606
— 603 spectral /
Spectra frequency inverse a
> domain  [meea™ regenerator prediction
audio decoder orediction filter
resicual 6074
values ,
filter inform.
from data stream
FiG BA
612 614
603 /616
spectral
E frequency spectral ot
: tile ———>  shaper prediction w_%(fuii)'
values S\?jﬁe{s
T o
envelope inform. filter info
FIG 6B
620 622
(full) 624
f spactal spectral val /
requency o values spectra
—p tile - prediction shaper
residual;  generator filter
values
T 607%?
filter info envelope inform.
FIG 60

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065110

WO 2015/016949

11/29

(4300930)

¢l

d/ 9
ojul 8pIS S11
_ (0B yored) LSaN X9
X 1ICGNDI A.imtmw_@é_aissuo@%ém <190 gm.. f
@WN mw 9¢. b/ OuIapIs 481 0Z/
(43009N3)
Y/ 9l
v
OjuIapIS S1J f
] g leo  wyg  pe]ODUcRd Sl ke— 190N) le—s—
)y N 19p0JU8 40|
y 1 oL | ) ) )
0i/ Ouiapis 4o 90/ 70/ 201

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065114

WO 2015/010949

<
[N
e
d
T

i
L
-
-
o
o
o
s
i
-
e

92 9l

“(1aurd Jybu) S| 1noylim [eubis papusixa au} o wesbonsads 140
‘(jourd 1) jeubis jeuiBiio ayj o wielbonosds 140

AN TN

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065110

WO 2615/610949

13/28

az 9l

19}|1j Jenoed
8u0 Aq paianod uoiBal [e110ads au) SyJew x0q 3BT "auiayos J8ll} S11 Siseq

Aauanbalj )
1sinbAy % dojs4nl | _%B%M_mw_h :ﬂﬂmw b gy U_

<]

gl SIL | cleuySLL | LIS

apnyubew

f N 1
[eldoassit  lelwmssl  [glueisSi (LRSS 1] ¥
=[gldowssyy  =[1]doiss

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/865110

WO 2015/010949

14/29

T

v
e
s
-
e
e

e

1/ 94

(1aued 1W61) 11 ym jeubis papusixs ay) Jo weibonasds j4a
‘{1aued yja}) (eubis jeurbLio ay jo weibondads 4

0s/

SUBSTITUTE SHEET (RULE 26}



WO 2015/610949

PCT/EP2014/665110
15/29
802
g decoded
two-channel
| audio Signal 806
decoder
804 —¥ {requency
] Fegenerator
| paramstric
decoder
« fwg-channel
identification
« parametric data
for 2 spectral portions
FIG 8A
source ’ ’ 9 9 1. first two-channel
range representation (e.g. L/R)
destin.| 9 1 9 | 2 second two-channel
range representation (e.g. M/S)
FIG 8B

SUBSTITUTE SHEET (RULE 26)



WO 2015/610949 PCT/EP2014/065110

16/29

Perform decoding of source range
(different representations for different bands) — 812

l

Select source range for frequency regeneration 814

1

Check representation of sorce range ——816

l

Compare two-channel representation of source
range with two-channel repr. of target range [~ 818

|

it identical, perform separate frequency
regeneration for each two-channel signal [~ 820

824— l

If different, calculate other two-channel repr.
L—s|  from the source range and use the calculated 822
other two-channel repr. for regeneration

FIG 8C

SUBSTITUTE SHEET (RULE 26)



WO 2015/010949 PCT/EP2014/065110

17129
830 832 834
SOUTCE range represen- storage for
(core) b fation p—n| DOIh reprEs.
decoder transformer of source
range
833 l access to matching
source range ID SOUFCE range repr.
frequ. tile 836
generation
Z"fC hatnnei :D raw data for
Or large 835 each channel of the channel
range representation identificed by 2-C4 1D
joint 840
€pT. | para- /
; meter envelope
™ trans- [ & adjuster |~ 099
; former :
R, , |
\ _____ bjoint representation
separate v
epr.
H .
| |representation|
S4—"1 1 yransformer 842
separate\/—j
representation - — -~ ?i two-channe! spectral representation
further
processing
(suchas 846
frequ./time
conversion)
FIG 8D

SUBSTITUTE SHEET (RULE 26)



PCT/EP2G14/065110

WO 2015/010049

18/29

48 9l

jeubis
IR €8
aorpalul —C18
Indjno « -
4 58— yoea
»“, 098 798 o1l
f f |3UURL-0M]
J3p0O2U3 2109
e 1azfjeur Jazhjeue
emads [+ 2 Ll
< ~OM]
13p02U3 1ajeuesed
898—7
Y
o ]
18WIojSUBY %mwwmmm —098
BT gompueg [ mM.E e

SUBSTITUTE SHEET (RULE 26)




WO 2015/010949 PCT/EP2014/065110

19/29
t 908
1" spectral data for grouping
y portion in time or frequency
control dafa parameters
(short/long 04— | freauency
blocks, ...) regenerator regenerated
l values in the
901a decoder 302 & reconstruction
audio  901p % portion para-
signal 900 meters
FIG 9A
1* spectral portion in 914
reconstruction band g

energy information

—912 for reconstruction band
=

SEEVS——-.

calculator for
missing energy

calculator for
surviving energy

9%8 l

spectral
Soowy [ e |
ay adjuster
SOUICe range
or already
generated raw
target range
FIG 9B

SUBSTITUTE SHEET (RULE 26}



WO 2015/610949 PCY/EP2014/065116

20/29

1% spectral portion
in reconstruction band

t4 921
reconstructed and adjusted
d : i .
923 1 2" spectral portions in
/ reconstruction band
-Egiﬁ-{f&’
BE 187, 11 »
f
920
reconstruction band
€.0. e surviving energy: 5 units
» energy value for reconstr. band: 10 units (covers 1* and
2" spectral
portions in the
reconstruction
hand)
e energy of source range data 8 units

or raw farget range data:

® missing encrgy. 5 units
TR
= gain factor: C=NDE 0.79

—» only spactraf vaiues for the 2" spectral portions are adjusted

1 spectral portion is not influenced by the envelope adjustment

FIG 9C

SUBSTITUTE SHEET (RULE 26)




PCT/EP2014/063110

WO 2615/610949

21/29

DUEQ UOIDN1SU008!
8y} JO uonruasaldsl
{e130ads 919)dWo?

[

a6 9i

pueq gy
UONONISU0IA f
ay U1 suonJod PUBQ LI0ONNSUOSA) 10§
[e5oads 2 10) JORIIIBIyopewioqul ABIsus
< J1aisnipe
sanjeA jeloads sdojanus
paysnipe ¢76  Ov6  sanes
pUBQ 89IN0S U f lenoads
uonJod jenoads o pazi)
« fujeos  |-Uenbap
pUeq UoIjonisu0al U f 8SIOAU
uotpiod [eA08ds o L6
Spueq 10108}
9|80s 10}

$10}2e] Bjels

SUBSTITUTE SHEET (RULE 26)



WO 2015/010949 PCT/EPZH14/065110
22/29
fime-
e T —— ;ﬁgfﬁg; 1004
converter
002 | | I
1007
parameter audio
1006 cajculator encoder 1008
energy information encoded representation
for a reconstruction of 1%'set of 1% spectral
band covering portions not covering the
1%and 2" spectral 2" set of 2 spectral
portions portions
FIG 10A
number of spectral
Lvaiues in band
normalizer 1012
—eel 01 (fifferent F—————>p
SNEIGY | vandwidths normalized energy per
in band reconstruction/scale factor band

FiG 10B

SUBSTITUTE SHEET (RULE 26)



WG 2615/610949

23/29

control info from core encoder

blocks

long/ i :
grouping
shogtl o

energy value
calculator

1014

1016

calculate energy

values for two  —ep—p

adjacent bands

SUBSTITUTE SHEET (RULE 26)

FIG 10C

1018

compare the
energy values for
the adjacent bands

encoder bitrate

PCT/EP2014/065110

single energy valug for
oo BACH grouped band covering

1%and 2" spectral portions

1020

generate a single

3 (normalized)

value for both bands

control

FiG 10D

——1024



WO 2015/010949

PCT/EP2014/065110

1108

24129
1102
1101
st :
audio 1 spectral portions
decoder 1101 (1q7 |spectrum-
1106 time
1104 frequency converter
regenerator
1103
metric Tparametric information
gi?coder including, for each
target frequency tile,

a source range identification
(matching information)

FIG 11A
1126
SOUrce range 1128
1?21Ji;{)
1119 Source range iral
selector/ whitening esr?veecigpe
tile modulator Aotd  filter adiustment |
Source for odd lags 5 3
g / g\ 1122
1125
g 1124 whitening
flag
FIG 11B

SUBSTITUTE SHEET (RULE 26)




WO 2015/010949

1130

time-
spectrum

con-
verter

1140

£ross-
correlation
catculator

T

source/targef
ranges
whitening

—1142

(.

PCT/EP2014/065110
25/29
1134 matching
132 info for
parameter cafcu- | lergst
Iatprpa@tatmg ranges
: similarities of
spectral source/target ranges
analyzer
——>  corecoder t——>
encoded
SOUTCE
1136 ranges
FIG 11C
1144
SRID, iag, sign for each target range
. I o
N tile
"1 selector

- Whitening flag

1146

source tile pruning

from speciral - f

analyzer

FIG 11D

1148

memory of source
files of last frame

SUBSTITUTE SHEET (RULE 26)



PCT/EPIO14/665116

WO 2615/010949

26/29

1sinbiu

Vel Ol

Asuanbay

18A0%

}

1smnbAy

|

fousnbay

JOAOR

}

]
yojed |3

Wni8ds papuaxe yipimpueq 'z

apnyubew

wnnoads jeuiBlio *|

apnjubeu

v

SUBSTITUTE SHEET (RULE 26)



WO 2015/016949 PCT/EP2014/0665110

27/29

fiGFs.lo[} < fnyau'sst

far[3]

tarf2]

tar[1]

frequency

FIG 12B

tar[0]

ftG Fstart

src3]

sref2]

sref1]

srclf]

1[lGFmén

apnuufew

SUBSTITUTE SHEET (RULE 26)



WO 2615/010949 PCT/EP2014/065110

28/29
(o}
[Sae]
[
=3
% &
[y
—
=2
o
[
=
= T o
= e N
a2}
£ g
& D’
] [o——
o Li.
ey
=
&S &
H
[
~
[
&
<o [Man? o
! AR A h
U0lie|81i03

SUBSTITUTE SHEET (RULE 26)



WO 2015/010949 PCT/EP2014/6651 10

29/29
1304 1306
1308
—»  high f—> parameter
| extractor/
1300 pass S COdB{ .
| 1312 b bt
1302 1310 ( _streamp—»
) MUX
|, low down- core | |
pass sampler coder
FIG 13A
(PRIOR ART)
1320 1324 1330
parameter o
tbit ) decoder 1395 1395 fregtljgegcy
stream ,
DE- % & recon-
MUX core up- filter- structor
> decoder |} sampler [ bank |
1322
FiG 13B
(PRIOR ART)

SUBSTITUTE SHEET (RULE 26}




