WO 2011/048117 1/30 PCT/EP2010/065752
100 . :
\\; audio signal encoder input representation
110 of an audio content
""""""""""" |
w i
optional; ]
pre-processing |
110’ *I
time-domain-to- ,
frequency- ——120 :
domain converter ;
frequency-domain |
122~ representation f
v0f the audic content | o |
optional: linear-prediction- i
pre-processing domain parameters |
i 140] }
spectral | optiomal: } ( | |
processor | processing o
i
1
mmmmmmmmmmmmm ——t—-- |
130 { spectrally-shaped | |
frequency-domain v v
132~ representation aliasing-canceflation | o
of the audio content information provider
optional: ‘
encoding linear- representation
prediction- of an aliasing-
o domain cancellation
parameters stimulus signal
—-112b —1172¢
N -
?,encoded representation
of the audio contenf
12
FIG 1

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/065752
2/30

WO 2011/048117

d¢ Yld\ve Bl
v¢ 9l
¢ Il A
[eubls sisauiuds T 26z SIUa101}}309 [el19ads J0 19S L
UQie|[eoued \ 06¢ 1S4 8] 10 uoIsIan padeus-Ajjenoads b~z¢e
-Buiselfe (premioy) S~
(B SISeUUAS (uoneinduies uolendwoy sajaiueled
181l sisayl Buayy 1911} “uonepndwod (Buideys asiou

‘g|duiexs Joj)

SISayuAs uieb ‘voneindwod urewop-Aouanbay)

19114 SNINUINS - e ‘9jdusexa Joj) N wnJpoads ‘Buipooap "1 /Buijess ‘gjdwexa 10})
cwwm__wmmma -Bussaa0d ‘ajduiexa Joj Bujssasosd 10888201d Winyj93ds
il IBUOIdO :feuonydo m
: 0£¢
(10q sssanur ‘Buideysap 097 0)2
Wwnjosds ‘Buifeas : —~(0¢¢
fuipooap ‘a|dwexa 1o))
Butssaooid-aid
‘euoido ¢6C™
feudis snnwis
uonejjaoues-buisere [ —¥¢¢  sigjaweled urewop SUBIINIB00
ue JO Uoljejuasaldel -vogojpaid-Jeau | [1j08ds J0 308 ( 1)
s | v s o N

oz

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/663752

f¢ Il - 18¢ Y4V ¢ DI

[eufis ufewiop-awi 7914
paonpas-fuiselje ¢le

09— Jeuiquod

A F

N -

3/30

YA Ve _
fuisseaoid-1sod Buissaacid-sod
‘leuondo |euondo
1 wawos 1
0Ipne 8y} 4o
Lolpiuasaldal b
UleLiop-aw

JBJI9AUOY Ufewop
0¥ & -9WMi-0}-ufewcp
-Aouanbay (H)

.\

WO 2011/048117

SUBSTITUTE SHEET (RULE 26)



WO 2011/048117 PCT/EP2010/065752

4/30

310

300\
( 3it Mux 330 )

32723 — — 347
3247 T <332 13403
arithm il larithm, L/ 1340

rd Ry
320al dec. dec. 330 ACELP
320b—— +-330b l v 3400

] 4 inw. inv. LPC )| | LPC
320 320c} quant. quant. dec. ) "} synth.
320d \ 5 4/4 filter
330¢
scaie scaling 330d 340c
factors \3308
3208/4, v/
3201‘
320g—— MDCT [ IMDCT
frequency =
\ 330f
d;?gg" w. LPCH-330q
synth. <r—i~‘
paih f{ltei 334
326~ =336 g 346
transition windowing ——350
WD4 OF USAC
FIG 3A

SUBSTITUTE SHEET (RULE 26)



WO 2011/048117 PCT/EP2010/065752

5/30
361
362
360\

C Bit Mux 380 )

37 : el ~__392
374/v W \“382 4 390

arithm. || {arithm.| | . —

dec. dec. -380a ACELP

v 3800 v—380b 1394 7

inv. inv. [LPC\I LPC

1
370 quant. quant. dec ) synth.
¥ 38003380 —%—~—| Lfilter

Cal scaling scaling/f | fLPC to\~~384
factors FDNS freq.

1 3800~ \ dom.
3

MDCT MDCT SBSUOeh S
3803
COSE v 386 v 396

376

transition windowing

L 1398
399

PROPOSED SYSTEM
FIG 3B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/065752

WO 2011/0458117

6/30

Ol

OvSN 40 YUM NI SNOILISNVH1L MOONIM

1¢0y 1d M0} L dim Uéoy 140l 4140V bz0y 1dM 0} g4
~ ~ S
__ I _ i w“ i w....,,._ m....,.hm i mﬂ....,._....u..h i _1/ % I i _\ _h.h I i i K“ i P b _
WO¥ - pawsoys 147m Buoy UvO¥ 0fy  PPE-CELSA by 0y
08ty
120% d130V O L g0y d130V 01 d130V pZOb 4130V 0 04
N . NN N
__m_u _W~uhu..auw~....«—“m_.*_ 1 I m_|lm___ T ¥ _m_u__mT
pIeISIp ' )
N et PYOY
om\m& 70 oSy 80V gy Ppe-depian0
sa|dwes
oipne
920 G0 LM azop 04 0) 4730V BZ0b 0401 04 vg
//_ L L LR .\ 4 i ......d mm /_m i1 1T 1 11 " ¥ _ /_ =
41 2611 ggmm%\% M 412611 \Vm |
J8podsp —~ * i 180098p ) B oy Alepunogq BhOY
12 BUIMOpUIM Ow.f [BOIIIE Huap e BuMopUIM U<Q._Mmmuum‘mm WL ol
197 0cv

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/065752

7/30

WO 2011/048117

G 9l

1206 Ldm o} [ 4205 R
N S
_..".h I _hm ¥ I I | w_.m m“ ! i [} m
ves , 1w i
065
4130V 0 LM 4139V 01 04
1205 8706 4130V 01 4730V A
//.,_*wmm\,_ﬁ.._mmw..m//,um*,wm__ T /__ T w.\\._\N_vmm.u_w_
dmoAN L/ \
95 S wos 705 oyg
095 gva¢™ 055 us
Q4 0} Ldm 4205 EMEL 2205 04 01 (4
9205
/m_g_ﬂﬁ_ m wm.mm"a_wt/wam_w_wm/my_q T 1 ¥ / W.J
41 ¥e0! mmmywmmmm Y LA
) ) ., 5 4T f amumzom U Br0S
pes \Nmm v0S OE\ W5y ls awey g _Nwm
085 028 /

01§

SUBSTITUTE SHEET (RULE 26)



WO 2011/648117

8/30

PCT/EP2010/065752

OVERVIEW OVER ALL WINDOW TYPES

610 612 614 616 618
overlap| TF [overlap legacy
length et |length | right Tame example

128 | 128 | 128 AAC short
128 | 256 | 128 TCX256
128 | 512 | 128 TCX512

128 1 1024 128 TCX1024
stopstart

1024 | 1024 1024 | AAC long

1024 | 1024 128 AAC start

128 1 10241 1024 | AAC stop

FIG 6

SUBSTITUTE SHEET (RULE 26)



WO 20114048117

ALLOWED WINDOW SEQUENCES

PCT/EP2010/865752

9/30
4T30¥ 0d1. SRR m%jmg% IS
XOL Qd1, B EEE S
Jesdois oy, B & S D=
dois oy, S S SIS
| o
HOUS vY, X g 5 S b} B m=
HEIS oWy, B 1B
JHuol oyy, | |
2 o l=lell |s
@ - - = R N
s ° |21E|E|5| 2 8|=
% e | [Ze 38 RPN S — Cé:.”B
= - 121222 2|8|s
= I o N - e e
= & - - - < | < =
= £ bl B

SUBSTITUTE SHEET (RULE 26)

FIG 7



WO 2011/048117 PCT/EP2010/0653752
10/30
FIG 8A
encoding
820\ controller [ 1
frequency
domain
branch
optional:
preprocessing 830 834
+
fime-domain-to- psycho-
frequency-domain acoustic
conversion analysis
(6. MDCT) | g35—) g
838 83
\ . scale
spectral y factors
840 pProcessor 844
\ v_
quantization / quantization /
846 encoding encoding
)
optional:
aliasing cancellation
coefficient calculation
aliasing encoded!  encoded
cancellation Y spectral yscale factory__—gos
coefficients |coefficients Linformation
826~ 822/
FIG 8
FIG 8A FIG 8B|FIG 8C FIG 8D

SUBSTITUTE SHEET (RULE 26)



WO 2011/048117 PCT/EP2810/065752
11/30
810 input representation
\/j of the audio content
850
transform-coded-excitation
linear-prediction-domain 4
branch  55fionar 862
DIeprocessing = —
, o linear-prediction-
time-domain-to- | {gomain parameter
frequency-domain calculation
conversion (e.g. MDCT) Tmear
863— -
360 / 861~ prediction
i ;
[eprocessin ¥
o : analysis ﬂ% <
861’ filtering
864 computation] ™ -
873 2
linear-prediction cr3
866~ | spectral | i &
\processor domain-to-spectra e
domain conversion 869 %
867 865
e + / o0 g
quantization/ quantization/ cry | H=
encoding encoding | oo
1 o
868 %
encoced | encoded encoded —
speptra! linear atiasing o
852%’ predictiqnw cancellation y 5
domain 898 coefficients L
arameters
LA rp 854fr 856“&;7
bitstream formatter
812~ bitsiream
FIG 8B

SUBSTITUTE SHEET (RULE 26)




WO 2011/048117 PCT/EP2016/065752

12/30
850
8692 8
2 872 [ computation of
, ACELP
synthesis contribution to
593“';_ aliasing cancellation
850p Lrpuing computation of post-
ACELP synthesis
870\ ernor +
computation)} | Kindowing of post-
871 ACELP synthesis
874 ¥ L 2
] et folding of windo-
» analysis wed post-ACELP
7 874 filtering synthesis <
@/\l b T877f
875 computation of
N oet Zero-input response
¥
85— windowing
876~ | quantization B
\ encoding 877]
information about additional
aliasing cancellation components
898
v v
bitstream formatter FIG 8C
FIG 8
FIG 8A|FIG 8B|FIG 8C|FIG 8D

SUBSTITUTE SHEET (RULE 26)



WO 2011/048117

13/30

h 4

880

_

PCT/EP2010/665752

800

g

algebraic-code-excited
linear-prediction-domain 890
branch
¥ » ¥ /
AGELP 1 |linear-prediction-
excitation domain parameter
camputation calculation
390a -
892 8922 l(\&%a
encoding of quantization /
ACELP encoding
excitation
844 896
encoded ACELP encoded linear
excitation prediction domain
w\ pafametery\
882 884
FIG 8
FIG 8D  |FIG 8A[FIG 8B|FIG 8C{FIG 8D

SUBSTITUTE SHEET (RULE 26)




WO 2011048117 PCT/EP2010/065752

14/30
900~ o1 "

916
910 \encoded aliasing} encoded ancoded
cancellation scale factor spectral
coefficients  linformation | coefficients
frequency - L. 92()

decoding Bfaiiasmg 922 ldomain ) )

92@3“\ canceltation branch ariimetic /
- decoding

coefficients

92@)/{ ) Hzea
factors 901

926¢ scaling of aliasing inverse /
1 canceliation quantization

coefficients / /\9’2 13
926d 922a ]
ShbPans ¥ 2

4 scaling /‘*\EZS

inverse
DCT-IV | __—go7 J:/~923a

927a___ linear |
prediction

9270 domain
Jr parameters

mpeT 924

8243

synthesis synthesis

filtering fitering |y oo
' computation F—~J_ ¢

927c

L
o
LN

<

9292 combining T
|
| windowing ,

18—

GO
FIG 9AIFIG 98[FIG 9CIFIG 9D

_SUBSTITUTE SHEET (RULE 26)

FIG 9A




PCT/EP2010/065752

WO 2011/048117
15/30
902 901
w
Bit Mux
(bitstream-payload- de orma 934
- 7]
932~ z :
940 941 |encoded speﬁtrai encoded linear | 930
Y prediction domain
coefficients U SBt) parameters
) i 920 _rFscoding of iear g
decoding of prediction domain
spectral coefficients parami_e;%rs( )
3.4
94t 9508_—rodt ! |,
942 {1  inverse == " +—
quantization spectum || | g5
——08472a computation
—— ¥ v T
943 |1y optional: 1 Id1a— LPG, ;Xuik}
== [ noisefiling ! v 1L %
- o e o gain N
9435\{r['} Rs | computation 902
944 || |  spectrum 4__| LPC, : g,[k
~111 deshaping 952&\/:, LPG,: QM
944&’“\/@[%] 853 _|filter parameter
scalng/frequency computation
945 L1 domain noise ¢_T__._\ aji}
shaping b[i]
945a-H~—__L i 9430
IMDCT 0946
&xgﬁlﬁa
, —1.4 main signal
G474 gainscaling i« synthesis
time domain representation
T of the audio content
940a

FIG 9A

FIG 9B

FIG 9C

FG 9D

SUBSTITUTE SHEET (RULE 26)

FG 9B



WG 2611/048117

16/30

PCT/EP2010/065752

936~

930

encoded aliasing
canceliation coefficients v

960

cancellation coefficients

dacoding of aliasing

transform-coded excitation
linear ngdécﬁon domain

decoded
961 960a\_,/~iFACU]

971

-

computation of
ACELP contribution

fo aliasing cancellation

computation of post

g

£

scaling of aliasing
cancellation coefficients

972

gain-scaled k\
FAGII]

962 __—

spectrum
deshaping

973

linear prediction
domain parameters,
for example,

LPC, 62a

gain-scaled
spectrum-
deshaped
FAC[]

LPC,

inverse DCT-IV

975
N

synthesis filter

h 2

goefficients )

~——063a

964
—

synthesis
filtering

),

L &

SyMhesis
filtering

| ACELP synthesis

971a—y

windowing of post-
ACELP synthesis

972a—%

Y

folding of
windowed post-

ACELP synthesis

973

T

9758 —v

computation of
zerg input
response

windowing

computation

s
R

965a

{forward) aliasing
weancellation
synthesis signal I

Y.

(forward} aliasing
cancellation synthe-
sis signal 11,111

¥

e e

e e e e

h 4
post~prooessing,
combining

973a

L5 ACELP codebook update signal

}——938

& {

combining

986

998’\&

content

FIG 9

FIG 9B

FIG 9C

FIG 9D

SUBSTITUTE SHEET (RULE 28)

represention of audio

996

FIG 9C




WO 2011/048117 PCT/EP2010/065752

17/30
984
/ 980
082
¥ w
encoded 990 encoded iinear
ACELP prediction domain
excitation parameters

decoding of linear
990b | prediction domain
parameters

optional: LPC

988 ACELP excitation ||(@1-asg)

butfer initialization
i

A

decoding of exitation

$ ach_index

ich index
9883\/*&
excitation signal

computation and
post-processing

8/ post-processed
Yexcitation
989

///»9903

R M mw S SR M AR W b e s e e

/signa{
Unyr=---~ ‘
989a i1l fv J
synthesis | qq4
filtering
| synthesized
S(n) | ACELP signa
+— 9914
post-
processing 932
)
986

FIG 9

FIG 9A|FIG 9B|FIG 9C|FIG 9D FIG 9D

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/665752

WO 2011/043117

18/30

01 94

d 130V OL ONY INOY4 SNOILISNYHL HO4 SNOILYHIdO 9NIQ093a DV

POY0! | _
) L L T A
(p) " UIBLUIop JeutBlo ayl i SISayjuAS m D
20701 m h AN
/uv * 90 A
N A + I
S%W HONNALILOD '3V~ 0 ks 130y PPIOIN tmw
N ! UlZ 4730V Pemopuim ;  PUBPIMOPUIM T Nozp0)
N + 1 I N A b
(q) ndino awey 94 SIS3YIUAS 4130V l.lvm+ w
B0V0! =\ *
- / 8501 ! acht Gcp0l
) _ o b
(®) .\ﬂme%é\_gme BOLOL /
SISAUUAS Qv SISAUIUAS Oyl gadu

\\\\ ¢Id1 \\\\ omoh_oag \\\\

0e01

0c01

0101

SUBSTITUTE SHEET {(RULE 26)



PCT/EP2010/063752

WO 2011/048117

19/30

b =]

£ au|

¢ 8ulf

L aul)

L9
H30Q0INT JHL 1V 1394VYL 34 40 NOILYLNdINOD

18618) 9y 18618 94
TN T
| S A T 1
\T%ozgscg JT30Y Buipnioul \  soue 4730y
A TERAIN) 10159 dwel N1 [ ez8lL
| Gl !
1 ' D A + b
UoARGUOY J130v 0/11 iUk 4139V Pepioy
| HIZ 4130V pamopum ,  PUB PIMOPUIN
T 1 -+ T T TNd - 1T
alLel) 47139V xeu @mzéao awiel 91 bdl1 SISaUIUAS 4130V
R I D I R D N B B N
\\L uewuop euibuo ayj ui jeubis “ oq\m
AV :
¢3d

S
CEHE

iy \&5
- wl

0CHL

|

5o
)

SUBSTITUTE SHEET (RULE 26)



PCT/EP2010/065752

WO 2011/048117

20/30

@mm%;m W

*\

mo%

SISOUILAS v

Hiz ( i

5&._

d 130V 0L 31 INOH4 NOILISNYHL

¢l 9

SNQ4 40 LX4INOD IHL NI L39HVL Jv4 40 NOILYSILNYAD

Biey ov4
19p093p 0} JISuRy| 10
e | S
_ T F
— @ e AL00 fe D fe— ARO[ @ [
\l& m \ \ \\\ \\\ _w
04et Ogzt Okl |
Alowsw 0Bz - Qbgl 0get (Jous swey n)) ¢Id1

01 0L 47190V INOH4 NOILISNYHL

AjowWwaLL a1y

18p028p 0} JIWSUBI] 1afiie) Qv 4
N % m } .
Alml (D)W »_N A-L20 e D N AFLDC e @' fe—
. chel x 2821 xmmmzmm_ ofeh .
BEmE 0z Oyct 0Ect (10118 47130V) 13d1

Ajowaw 19y

SUBSTITUTE SHEET (RULE 26)



WO 2011/848117

21/30

PCT/EP2010/065752

CONDITIONS FOR THE PRESENGE
OF A GIVEN LPC FILTER IN THE BITSTREAM

LPC filter present it
LPCO first Ipd flag=1
LPC 1 mod[0] <2
LPC 2 mod[2] <3
LPC 3 mod[?2] <2
LPC 4 always
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POSSIBLE ABSOLUTE AND RELATIVE
QUANTIZATION MODES AND CORRESPONDING BITSTREAM
SIGNALLING OF MODE_LPC

filter |quantization mode mode_Ipc| binary code
LPC4 labsolute 0 (none)
absolute 0 0
LPCO relative LPG4 1 1
absolute 0 0
LPG2 relative LPC4 1 1
absolute 0 10
LPC1 [relative to (LPCO+LPC2)/2 (Note 1) 1 11
relative LPC2 Z 0
absolute 0 10
LPC3 relative (LPC2+1PC4)/2 1 0
relative LPC2 2 110
relative LPC4 3 111
Note 1. in this mode, there is no second-stage AVQ quantizer

TABLE 2
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CODING MODES FOR CODEBOOK NUMBERS I,
filter quantization mode n, mode
LPC4 absolute 0
absolute 0
L relative LPC4 3
absolute 0
LPC2 ™ lative LPCA 3
absolute 0
LPCH relative (LPCO+LPC2)/2 1
relative LPC?2 2
absolute 0
relative (LPC2+-LPC4)/2 1
e ertive LPC? 2
relative LPC4 y)
TABLE 3
NORMALIZATION FACTOR W FOR AVQ QUANTIZATION
fitter guantization mode W
LPC4 absolute 60
absolute 60
LPGO relative LPC4 63
absolute 60
LPC2 relative LPC4 63
absolute 60
LPC1 relative (LPCO+LPC2)/2 65
relative LPC?2 64
absolute 60
1Pe3 relative (LPC2+1PC4)/2 65
relative LPC?2 64
relative LPC4 64
TABLE 4
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MEAN EXCITATION ENERGY E
mean energy decoded mean excitation

B energy, E

0 18 0B

1 30dB

2 47 0B

3 54 48

TABLE 5

NUMBER OF SPEGTRAL COEFFICIENTS
AS A FUNCTION OF MOD(]

value | numberlg
of of spectral ZL L M R | ZR
mod[x] | coefficients

1 256 0 1256 0 [25%] 0

2 512 128 | 256 | 256 | 256 [ 128

3 1024 384 [ 256 | 768 [ 256 | 384
TABLE 6
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SYNTAX OF FAC_DATA()

Syntax No. of bits Mnemonic
fac_data(useGain)
{
if (useGain) {
fac_gain 1610 7 uimsbf
}
for (i=0; i<fac_length/8;i+ +){
ng[i] 1.0 viclbf,
Note 1
FAC{i] 4*ngli]  uimsbf
}

}

Note 1: This value is encoded using a modified unary code, where
qn=0 is represented by one “0" bit, and any value qn greater or
equal to 2 is represented by gn-1 “1" bits followed by one “0”
stop bit.

Note that gn=1 cannot be signaled, because the codebook Q1

is not defined.

FG 16
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