PCT/EP2015/054488

WO 2015/139957

1/17

Vi 9l

|eubis paxi 0's
i 18ZISAUIUAS 04T |« ¥0048pod _ 7
-[€99U09J [13u1qiod U
J049 |eubis f f
AIﬂ sl 80/ Vol
-90¢e|dal
LLL | | anndepe 69
w 1218aYIUAs Od1 [+ %0003p00 |
0Lt 1
Uoljeiuasaldal
1UaLLUBIR|da Wl
JojeJauab
uorejussaldal  —001
Uoreiuasaidal
1UaLLBoR|da) o o1

SUBSTITUTE SHEET (RULE 26)



PCT/EP2015/054488

WO 2015/139957

2/17

JI I

¢hl
91 f
|eubis asiou f
opOoLL JUBW[B3IU0D < J0]eJauaf asiou
opoul [ewlou 0003009 DaXI
£ U3 Y00qaP00 w AOOSPOY PO 1 ap)
bl w ¥00Q9p0J
701
dl 9l
8Ll
(an|eA JUsLL|Ba2UOY 10419 10 papodap) Bel yold
< 4000ap09 aAldepe fe——

)

¢0t

)

0cl

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957

132

3/17

PCT/EP2015/054488

calculate mean value of
last good frames

—130

134

%

stored last
good information

determine a fading factor

136 Oy

calculated 1°

replacement representation

\ 17 11{8

st
17 replacement

representation
FIG 1D
140
determine a noise estimate
142 144
determine a stored last

fading factor

good information

0]

calculated
nd .
2" replacement representation

>

FIG 1E

SUBSTITUTE SHEET (RULE 26)

d
2" replacement
representation

>



WO 2015/139957

4/17

200

PCT/EP2015/054488

210
error concealment . ’/'t'
—{  controller/ -, mode escription
signal analyzer ! 1 concealement mode
I lCTRL i 0 |normal decoding mode
204 10 |
202 | \ i
|
. »  decoder $—— audio signal
received
packets,
frames, ...
for 1"
provide noise
estimate _——208
npise
estimator
—200
CTRL
from error
concealment
controller

FIG 2

SUBSTITUTE SHEET (RULE 26)




WO 2015/139957

5/17

PCT/EP2015/054488

last good LPC representation or
last good memory states

—320

\l/

SUBSTITUTE SHEET (RULE 26)

LPC . —> memory initializer
representation
3?2 3?4
A 4 / Y
filter taps f||ter—|ntgrnal
memories
106—1 o
17 LPC synthesis filter (FIR or lIR)
LPC
representation
‘ 306 3981
v [ (
filter taps memaories
108— 2" LPC synthesis filter
FIG 3



PCT/EP2015/054488

WO 2015/139957

6/17

g SISAUAS OdT

+
mmﬂw d

S1UB1011J807

V/ SISBUIIAS DT

\\\ )
90 v

SIUBID1L800

60y~

18]|04JU02

7 9l

14014

¢0y

%000ap0I Paxi)

-

yOL

J0JRJauah
aSI0U LWOpUR)

400Q9p09
oAlldepe

-

¢0l

L0Y

-

45

SUBSTITUTE SHEET (RULE 26)



PCT/EP2015/054488

WO 2015/139957

717

G O

710 g ‘Y 99 1ybI ‘A1aA0dal 10] X S1USIDII00D

4
8ly—  XSISBUUAS OdT | m»_.uf@.YI
\_ %00G3p0?
b om_éﬁ% l .lAt. P V@/.| 13U Aue
_ 4
oty 9 swaye0o —— -0 _i pip -
\ ¢y
g SISaUIUAS 7d 1 AAA >—4—< 5 l——  004opoa 8SI0U
¥ DN
\ _ a0y 1 g
80l g SWB0Ne00 ——— 29 _ bOv b0l
%00G3p0?
V SISBUJUIAS Od T A|A 6 [ sAnoIpald
‘ ! oy 1
901} V SIUBIOIY80) — == === = _ c0y f
20!
+
vy 9ey

¢cy 0cy

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957 PCT/EP2015/054488
8/17

100 600

\ \ 601
1% replac. S LPC of last
LPC > : T Joodf
. gain gooa frame
representation calculator
calculator ~
2" replac.
1" gain |2 gain
info. info.
1* codebook
info. |
compensator compensated signals
N ’
2 codebook N
info. 406,408
LPC of
|last good
frame/packet/block
FIG 6

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957 PCT/EP2015/054488
9/17

700——  Calculate last good power information

Calculate 1% and 2" power info for
1”"and 2" LPC replacement representation

|

704~ Calculate 1* and 2" gain values

|

Compensate codebook info or weighted
706~  codebook info or LPC synthesis output
using gain values

702—

FIG 7A

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957

10/17

Provide LPC representation

—710

Apply codebook gain to
codebook information/output

— 712

|

Compensate result by gains

— 714

My

Calculate impulse response from
LPC representation

— 716

|

Calculate an rms value

— 718

|

Calculate gain using
old and new rms value

—720

FIG 7B

SUBSTITUTE SHEET (RULE 26)

PCT/EP2015/054488

compensated
results



PCT/EP2015/054488

WO 2015/139957

11/17

m_magim 7d1

A

018

e
vi8

mEu_o_ 909

908

808

(1HY HOI4d)
8 94

%000ap0d Paxi)

4

¢08

JojeJauahb
oSI0U LLOPUR)

400Q9p09
oAlldepe

-

008

¢l8

-

708

SUBSTITUTE SHEET (RULE 26)



PCT/EP2015/054488

WO 2015/139957

12/17

6 Il

|eubIS

JUSLU[R3JU0D «— -Uad

10119

-lod

b

006

Jojesuadwiod

LOIBLLIOJUI

000ap09
A|

ﬂ

J0ES
19ZISAUIUAS
Jd1
, f ¥ 30v'90r
801901}
T 009—

1018|N2|eI UIRd

ﬂ

00—

J01eJ8UAD
uonejuasaldal 9d1

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957

13/17

PCT/EP2015/054488

gain codebook
—600 gain —1000
calculator generator
lgp or g, lQA 0r Jg
single PR
value calculator 1002
single value, e.g. product
of codebook gain
and compensation gain
—1004
. »  manipulator - : >
codebook info manipulated signal
of a single codebook (codebook signal or
or of two or more concealment signal)
codebooks
FIG 10

SUBSTITUTE SHEET (RULE 26)



PCT/EP2015/054488

WO 2015/139957

14/17

<

192IS9YIUAS
Jd1

LOIRLLIOJUI
%000/ap0I

<

uoleiuasaidal 9d1
1UaLUBoR|da)

L1 Ol
|eUBIS
JUBLL[R9IUOI
10119
. 4
80190 F\
SoLLel)
poob 1se|
Y
JOJRLLIISA o]BLUNSO
He— asiou osiou "

00—

J0Je18Uab
uoljpjuasaidal 947

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957 PCT/EP2015/054488
15/17

1200~ Obtain past decoded signal

Calculate spectral representations
(such as FFT representation)

I

1204~ Derive target spectral shape

!

1206~ Convert to LPC representation

|

1208~— Convert to ISF factor

1202~

target spectral
shape in ISF domain

FIG 12A

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957 PCT/EP2015/054488
16/17

Derive target spectral shape
1210~ e.g. by minimum statistics approach
and optimal smoothing

|

Calculate time domain representation

1212 (e.g. by inverse FFT)
1914 Calculate LPC coefficients

by using the Levinson-Durbin recursion
1216~ Calculate ISF vector

noise estimate ISF™
to be used by the LPC
representation generator 100

FIG 12B

SUBSTITUTE SHEET (RULE 26)



WO 2015/139957 PCT/EP2015/054488
17/17

Caloulate mean value of two or [~ 1300
three last good frames
1300 Provide last good frame

LPC representation

1304~ Provide fading factore.g. bya  |—rrp—

signal analyzer |
1300~
Calculate noise estimate W, v .
1308 | l 1310
VY V VY g YVY %
Caleulate sindl Calculate
alculate single ) )
LPC replacement LPC]c gfzze;;tril\taenon LPC rfeoprrﬁ)s(zgtatlon
representation codebook codebook
LPC LPC A LPC B
FIG 13

SUBSTITUTE SHEET (RULE 26)



