WO 2015/010954

PCT/EP2014/065123

1/29
2" set (04
' of 2"
ks 102 spectral
pgrtions parametric 109
4 101 coder o
-L time- spectral _%5 106 aeam|
spectrum analyzer (103 g i
converter -
spectral o
1% set |  domain
of 1 L_encoder | 107
spectral
portions
FIG 1A
1st 112
e,
repr. spectral y
7—" domain
107 decoder 1 — -
" 116—~—— frequency Spiptrum-
regenerator ime
< converter
—5—> parametric Tinfo - -
ond encoder o
fenpcr' reconstructed
| 2" set
FIG 1B

SUBSTITUTE SHEET

(RULE 26)



PCT/EP2014/065123

WO 2015/010954

2/29

V¢ Ol

)

¢0¢

902
Sjuauodwod jeuo) f
+pUBQ 8109
501 YSRW [RUO) |—
\ X
v /01
~_Indjno | uegsely SNL buipoaap P.ll buipooap |
y oipne | sisaujuAs eNEI] |auuey Julol — /Xnwspigq | weansiq
! \ 802 ~ Tma \
212 0iz v 002
Alall
SJusuodwod &l 601
anpisal

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

3/29

d¢ 94

8¢¢

f

Buipos

Sjuauodwoy euo) 077
+pueq 8109 e

A.I-l
|auueyo juiol

€0t

YSBW [BUO] |

SN

66

sjuauodwoa anpisai| 501

)

.

| Buipod

cee Adojua

_Em@:m_p Xnuiig
0¢¢

A 4

Buipos
L RIRING

Jajaweled 4o)|

)

ed

¢ee

Jueqiaify
SiSAjeue

M Indju

0Ipne

)

0¢¢

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

4/29

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

o 2" resolution (low resolution) for ,envelope” of
the 2" set (scale factor per SCB):

(other spectral
portion) 1% set of
”O'Zirf]'('j“”g 1% spectral portions 2" set of
\ / 2" spectral portion
.w.\. . 302
v ~304
”f /307
if 305]l  307a
IGF-start |GF-stop
FITRIAY I >
O z f fS/Z f
301 309 300 (307b 39 391
SCBISCBI SCB | SCB | SCB SCB SCB
1 2 3 4 5 6 4
_ _
—
IGF (intelligent gap filling) -
bands
FIG 3A

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

5/29

PCT/EP2014/065123

SCB1| SCB2 | SCB3| SCB4 | SCBS5 | SCB6 | SCBY
SF1 | SF2 | SF3 | SF4 | SF5 | SF6 | SF7
E1 E2 E3 E4
NF,
308 310 312
FIG 3B

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 ‘ PCT/EP2014/065123

6/29
. —404
quantizer >
processor
400
10 2" sp. portions
from
scale factor spectral
calculator analyzer
I 482
|| psychoacoustic
model
FIG 4A

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

7/29

(H0SS3904d HIZILNYND)

sanjea

gy Ol
b7h 1019919p AjljRuo]
Se yons JazAjeue Jeiaads
cly
4 \ 4 f
0197 019z $10198) 9|BIS
] 0] <« Jozijuenh je— 0} — Aq ] 0laz
<m%_u_ 195 195 1uBiam 0} J8S
wnJjoads
paziuenb w w w $J0]JB) w
1444 0cy 8Ly 9|eas 0Ly

|eJ1oads
(Loamw)

€t

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

8/29
502 506
, spectral frame
windower f i block transformer | with N values
—»  (overlapping grﬁjme]W] (decimation + >
windows) values transform) e.g.
MDCT
spectral values
—> long/short
audio|_—~qg
signal
transient
> detector — 904
FIG 5A
(OTHER SPECTRAL PORTIONS)
noise-filling 512
spectral values/ 510
¢ complete |. block time frame
1% spectral portion fame reconstr. | eroe DOCKT (9N vajues)
. builder/ transform/
in reconstr. band adiuster frame interpolation
’ (N values) P
reconstr. ¢
2"spectral energy
portion in inform. . long/short
reconstr. band 514— S&?;Z%?/LS Da—
overlap/add
516~ with previous |———»
time frame
FIG 5B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

9/29

JG 94

pUBQ U01)aNASU09al Ul
uoiyod jenaads !

uopiod 2
MBJ 10
jojejnajes | PUEG 82IN0S
85— Jopgues [C
(i pueq
135 1801e)
al
uoiod 7 UG
pu
uwmm__mm (jeuondo) Mel | oqesouat apy | 2008
o a4 Tﬂ. fouanbay)
awel)
w w £¢S m
uoiod
9¢S Mod oo e

ﬁm—.

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

PCT/EP2014/065123

10/29
602 604
603 spectral |/~ 006
spectral frequency inverse
""‘“’a d(ijog]amd spectral | regenerator prediction
ucio decodery irediction filter
residual VT
values 607
filter inform.
from data stream
FIG 6A
612 614
603 /616
(| treauency spectral spectral
: tile ———>  shaoer prediction F————>
residual | generator P iier | (fulD)
values spectral
T 607\/1 values
envelope inform. filter info
FIG 6B
620 622
(full) 624
spectral /
frequency | spectral - o1es | spectral
—> tile  }——] prediction shaper
residual {  generator filter
values
1 o7
filter info envelope inform.
FIG 6C

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

11/29

(4300930)

4/ 9l
Ojul 3pIS S|

|

<«— [JQNDI | mtmmaé_Al.s@_EeSvAla LSO e WP e——

(u) X f 18p09ap 49| <1000 [y
0¢!/ 82/ 92/ g/  OjuI3pIs {9 OWN
(43009N3)
Y. 9l
2y
OJuIapIS S | f
(obje yojed)|
<« Xnwi
q g.v.m. WVd M Japooua 4| € SLL  le— 120D A.Iam
) L oL |\ ) )
0L/ ojuiapis 49 w 90, 0/ 20/

¢chs

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

12/29

“
-
-
S
-
-
-

VY e —

e A I Ao S i e T S i 5 R

o B ot oot g o g S R o m W A Sk WAL i e e o Mon T nih mhew S S Gk S o

3/ 91

‘(1aued Jubu) Q11 Inoyym [eubis papuaixa ayj o weibonoads 140
‘(1aued ya)) eubis jeuibrio ayy jo weibonaads 147

LI L I I B B PO

LR A

it

i

L St T S M st 0 i R bt i M

e,

e
=5

- .

s A e i m waed A KM WA NG M A s e %

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

13/29

az 9l

19|} Jejnoned
8u0 Aq paIan0d uoifas (49ads sy} SyIBW X0q YIBT 'aWayas 1ay S| SIseq

fouanbay
JsinbAu h dois49) h 18piogayi49l JHEIS45) by oy
] J J ]

C1NYSLL | ¢y SLL | 18Ny SLL

apniubew

.

, 2N P2t }
[gldoiss]l  [glumssyy  [glueissL [11uBISS 1L v
=[gldoissit  =[1]doissiL

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

14/29

-
-

N

i

4

1/ 94

‘(1oued 1ybu) S11 yim (eubis papuaixa sy Jo weibonoads 4Q
‘(1aued yay) reubis jeuibiio auy jo weibonoads 14q

e e B e g o e gy e e o g e ooy

e i i e T s 28 et e G ST j——

Iﬂi)!li"t!%rll;"lll

L3

062

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

15/29
802
g decoded
two-channel
__ | audio signal 806
decoder
804 —> frequency
3| regenerator
| parametric
decoder
e two-channel
identification
e parametric data
for 2" spectral portions
FIG 8A
source : : 9 9 1: first two-channel
range representation (e.g. L/R)
destin. : hannel
range 1 ) 1 y) 2: second two-channe
representation (e.g. M/S)
FIG 8B

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

16/29

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

l

Select source range for frequency regeneration ——814

l

Check representation of sorce range —816

l

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

!

If identical, perform separate frequency
regeneration for each two-channel signal

824~— l

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

—820

FIG 8C

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

17/29
830 832 834
source range represen- storage for
(core) |——» tation o| both repres.
decoder transformer Ofrgggge
833 < l access to matching
source range 1D | Source range repr.
frequ. tile 835
generation
2-channel IDT» aw data for
for arget each channel of the channel

range 835 representation identificed by 2-C4 ID

joint 840
VA

epr. [ para-
_\T meter envelope
™1 trans- [X | adjuster — 838
! former :
e ___
\ _____ i\joint representation
separate
repr. |
I .
__1 |representation|
844 || transformer 842
separate——

. i
representation v - — - — *l two-channel spectral representation

further
processing
(suchas |——846
frequ./time
conversion)

FIG 8D

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

18/29

18 Ol

leubis
D3POJUa e.8
99RLaU| —CL8
Indno ’ oUeqg
A a G€8— Yoes
098 798 10§ Q|
w f JaULBYD-0M]
19p0Jua 3J09 ———>
0z8 19zA|eue _MN\M._M__M
[e1}29dS P [auUey
C -0M]
1apooua Jajewesed
898—
ﬁ -GE8 ﬂ
1aparuoy 098
Jawiojsuen
98— 3SIMDUEQ <«  Wn)oads je———

auwy

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

PCT/EP2014/065123

19/29
! 908
17 spectral data for grouping
portion I?time or frequency
control data parameters
(short/long 904~ |  freauency >
blocks, ...) lj regenerator regenerated
audio 902 % values in the
901a decoder reconstruction
encoded 2" spectral 900 band
audio  gp1p S portion para-
signal 900 meters
FIG 9A
1% spectral portion in 914
reconstruction band g
919 energy information
calculator for calculator for | for reconstruction band
BESEe——— g

surviving energy missing energy

918 l
calculator for Speﬁtr al
tile energy —>  envelope 016
adjuster
source range
or already
generated raw
target range
FIG 9B

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

20/29

1% spectral portion
in reconstruction band

t4 921
reconstructed and adjusted
922,111,923 | 2" spectral portions in
O I B 1 / reconstruction band
Y i
rea Sa 1 A1 1 f3s . bre, 4 )
\ f
920
reconstruction band
€.g. e surviving energy: 5 units
e energy value for reconstr. band: 10 units (covers 1% and
2" spectral
portions in the
reconstruction
band)
e energy of source range data 8 units
or raw target range data:
e Missing energy: 5 units

= o ME _
0= O, 0.79

gain factor:

— only spectral values for the 2" spectral portions are adjusted

1" spectral portion is not influenced by the envelope adjustment

FIG 9C

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

21/29

PUBQ UO1aN1Su0dal
ay} Jo uonejuasaidal
|e219ads 9)9|dwoa

a6 9i4

S10]3e] 8|eas

\ pueq 440
UONONASU0II m
au ur suopod PUBQ LO1ONLSU023I 10]
[enoads ,,z 104 | *UEINYIEY | om0y ABisua
< /1a)snipe
San|eA |eidads 3d0jonua
pajsnipe €6 Ov6  sonen
pueq 92.n0Ss Ul f |e1}29ds
uoiJod |esjoads N pazi)
< Bujeas  |-uenbap
PUBQ UOIJINASU0JAI Ul w 9SIaAUI
f uonJod jenoads o 96
Spueq 10}2e)
3[e3s 10)

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

PCT/EP2014/065123

22/29
time- ‘
l
spectrum f—» ;ﬁ:lc;;:r ——1004
converter
1002 | l
1007
| parameter audio |
1006 calculator 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
lvalues in band
normalizer |—3012
——» for different F———>
energy bandwidths normalized energy per
in band reconstruction/scale factor band

FIG 10B

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

23/29

control info from core encoder

long/ grouping
short info
blocks

single energy value for

energyvalue | o grouped band covering

calculator o od _
17and 2™ spectral portions
1014
FIG 10C
1016 1018 1020
calculate energy compare the generate a single
values for two |—e—| energy values for }— (normalized)
adjacent bands : the adjacent bands value for both bands
I
A
r I

1014 | encoder bitrate
control

—1024

FIG 10D

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

PCT/EP2014/065123

24/29
1102
1101
st :
audio 1° spectral portions g o
\_/'\
decoder 11011107 specirum-
1106 time p——
1104 frequency converter
regenerator
1103
parametric parametric information
decoder including, for each
target frequency tile,
a source range identification
(matching information)
FIG 11A
source range 1126
1121“1”) 1128
source range
N selector/ whitening Sﬁ ecltrale
tile modulator Al tier || ©MVEOP
source for odd lags adjustment
range /
lag 1124 _ l\_1125 \1122
whitening
flag
FIG 11B

SUBSTITUTE SHEET (RULE 26)




WO 2015/010954 PCT/EP2014/065123

25/29
1134 -
matchin
1130 1132 oo
parameter calcu- | target
lator calculating | ranges
time- similarities of
spectrum) | spectral source/target ranges
con- analyzer
verter > core coder >
encoded
source
1136 ranges
FIG 11C
1140 1144
SRID, lag, sign for each target range
Cross- " >
correlation |——— Ilet
calculator selector

T

source/target 1142
ranges  —— whitening flag
whitening 1146 1148

T— Surce tile pruning  je—iy MeMory of source

 files of last frame
from spectral f

analyzer

FIG 11D

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

26/29

«<

1sInbAu

}

Vel Ol

Aouanbayy

130X

J

T nfdog——

WNJJoads papusixa yipimpueq ‘z

apn)iubew

1sinbAu

}

Aouanbayy

JBA0X

wnJoads Jeulbio |

apnjiubew

SUBSTITUTE SHEET (RULE 26)



PCT/EP2014/065123

WO 2015/010954

27/29

d¢l 9l

Aouanbay
zsg_h S %Eg_ E&mc :_Egc
[¢]ais [0]ais
=
[s]ie) [2]e) (118} ol [g]oss [1]os =

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954 PCT/EP2014/065123

28/29

60

M

40

|

i

5
Y:-16.9

w
K=
—
S
(79}
o
o — 0 ] [—
= D) £ O
2 o= N
< s
S &)
© Li.
=
e E
= o
® L o
<3
O
< 5
<>
[am)
.B_—-}‘ @
Lo O Lo O Y] o
L ~— - o~
i i ]
uoI}e|81109

SUBSTITUTE SHEET (RULE 26)



WO 2015/010954

PCT/EP2014/065123

29/29
1304 1306
1308
—  high —> parameter
1300 pass ] exct:%adcé?r/
1312 | Dhit
) 1302 1310 _stream
MUX
low down- core
> S -
pass sampler coder
FIG 13A
(PRIOR ART)
1320 1324 1330
parameter
tbit | decoder 1325 1326 :regL%t;Cy
stream
’ DE- recon-
MUX core up- filter- structor
| decoder | | sampler[ | bank
1322
FIG 13B
(PRIOR ART)

SUBSTITUTE SHEET (RULE 26)



