~1/16

seduence of (integer)-
200 discrete values

means for manipulating ~_202

sequence of non-integer
discrete values

X

means for rounding with spectral

shaping of the rounding ervor (e.g. 204
low-pass characteristic)

l error-containing sequence of rounded

manipulated values
v
means for converting to spectral
representation 206
Y 208

means for (entropy) coding the  |——"
spectral representation

FIGURE 1




2/16

260
’ ~ x,
1 280
2/70 / v,
& 28 | ‘ 278
s [ul iz o] 1] o2
950 ‘ 268 :
‘ ~
S LIEIN
956 ‘
X3
286
954 289
" —»>
X, ~
XB —
K { | )
.081| |-CS2| [-CS3| [C54 DCT,,
=T 202
/'_‘_
>+
V= )
203‘/[-]/NOISESHAPING 204
Xg ’+\“~; . —
X YA —
X? \ + \ .
. T~ 06

FIGURE 19




3/16

210 212
J—
X(n) D——’é (= 0
_ - 214
_>/_F(:/
5
z—-'l
O FIGURE 2A
(prior art)
210 218
S T
x(n) o - U R
T 214
,;/_F{'/
") o) Y0 =X+ (-2 HD) £
% T
216 FIGURE 2B

[y2] b

Yy 214
_|_.
- 210

Yo Y "




4/16

(/,,,/ 204b
"o - /) ~
7 > L
XN-1 x (/ >
. ‘ - [ /NOISESHAPING - 0
|| N
| 108
20& -]/NOISESHAP[NGJ DCTy pita e —142
N . —
+ + ;}146
Xon-1 S s
i 3
106
FIGURE 16
'/260
X.‘ N >
270 3’0
X, _ / .
258 / 278
L A y h
250 081‘ ] -051}/«262 s \[.1 cspL~282
| 276
252~ [ -s1l ﬂ] 264 272~ 1] 89 ( (] L~284
SN ] K
- 256
3 >
N \
254 266 274 286

FIGURE 17




5/16

10 16 18 I 20
( 8 vector 8 vector / . routnded
ime-d;i . 18U RV
time dlscreLeF select mulrté oly cound |
samples by 3" LM ‘
24
ond / « rounded
. RY an RV
L > mg}%ply > round
by 2™ LM
2/ i
28 .
integer
3rd / windowed
. I
1 mutioty LRV roung |2
Ve by 15 LM 12
26
14
’ .
L——1 integer DCT ————*-@/
integer spectral
values

FIGURE 3




6/16

FIGURE 14
inverse lifting step with transform matrix in
inverse converting
x(0) — -—
x(n-.1) ‘ | : ! ;-
transform matrix
L
X'(m) — ——
x’(2ﬁ—1) N :
FIGURE 195
7 RV, R
I ¥ L N o S
VN TV
AR AvAV.RERERNL
TV \ "\ DCTy I AN L
L\ . R
butterfly _ rotation
stage conversion stage

stage



7/16

AF130

———
Y
e
LN
- S
X
A

1abayui [ ]

asloaul
‘ «

&
S
—
+
=
=
1\.

A-13d
rafiajui

e
N

A

o (1-f

AL e (g <

AN
N

1oBal | (17 /) <
asIenU| S

~
T
o
s
=
el
>
A

X

LA-10d
JEREN]

X

N
~ 7

< (A

&
S,
=
h A

AF1OC [© “
1aBaju

asionul “

A-19d
1afiaqu

7 34N9ld

~

(1-Ng)X

N
(Z/N+N)X
(1-2/N+N)X

i



8/16

FIGURE 12
X0 — Y0
- DCTyy T
XN-1— Yy-1
XN — —— YN
T ey [
KoN-1—1 — YoN-1
FIGURE 13
lifting step with transform matrix in converting
x(0) -
x(n-1} ‘ | ‘ i -
transform matrix
[ 1 1
Siniimitimin
x{n) T -
: + .
x(2n-1} * ‘ -




9/16

FIGURE 5

40 42 44 46

S

;\w"\\_f/‘w/{viv‘
e [ TR S

DCT-IV DCT-IV DCTV | DCI-V




10/16

S9N|BA oINS

yGl 10430( ¢ |
e e
1-Noy— LGy
X D V- b - .
G - - - 9y
NY S S
X — v 7 + ¢ [ [ 14 A
" | 7 a[ni Lojsuel) U "
(Nioq Be) {Ntoq Br9)
081 | 8N ULOJSURI) T £ 8|nJ WIOJSUBH) ok
L L L
sz - ! .M. __ VAT R ! lz>
9gl ” H + ” bil
. + '
Yool pEL mm_aemm 1abajul o %2019

(uoipejuasaldal pauLojsuel)
aU} JO UOISIBAUOD SIAAUY)

L dd

N9l



11/16

FIGURE 6A

402 408
/ / N spectral values
time—discrete+ windowing with N OCT (ﬁ window)_ﬂ
samples window lengih 2N | windowed
samples
Y 406
50%
overlap 404 410
/ / N spectral values
windowing 2N (2™ window)
length 2N ™ MDCT —»0
windowed
samples

412 FIGURE 6B

/

N SVs 2N samples 15! window
o———»  MDCT" ——

- 418
18! window 1 /
N samples

Y N+ +Y,(0 F—

414

N SVs
o——»  MDCT?

1 window 2N samples 27 window




12/16

vl

SaN|eA paLLLung

et e —HN
\ |+ _
LT [+ L+ - 4004
Ny — L+ . i N
v_h,o_m. T E ' silieitio w lﬁ WO_QEN
ayuny L L ; (Mo 69)  hgiTR . l
A FRY | 7 8jN ULIOJSUBJY W0 _M>__ w : ! V0
(Minq 69) 1300
0rl™ ¢ ojn WIoJSUBs) _ _ A ey | |l ulojsuel ik
N 1 b0l I [ 1 LNy
it —! . }V00L
i) — - Oy
400} u\ | N:W Y0[q 15h
sajduses 1a6ajul J0 490[G (uoneusseidal
polIOjSuBlL
0} BuaAu02) Qo_. m_mDG_u_



13/16

X4 T
) 290
N/2 C
24 293 — / 2
18~ -Cs l 1 cs1 26 ﬂcsk‘ ([-] cskJ
wlul [=] (ks [0] [s] [H
. I 3
22
X241 ‘ >
27
XN h L »
CSy = Gf;?r?&(: sy = Sineyg; windowing with lifting
o  arctan* N/ 21—K) FlGURE f
w(N/2-+k) (prior art)
) 31a » 31b » 31c
h L i \
27 | B (] [ 651
[ 8 s MR E

Y

Y

windowing with lifting

FlGURE 8 {resorted)
(prior art)



" 14/16

FAGURE 108 ™| sl

means for processing
130~ 2" ransform rule
1 biock of
transformed vaiues ‘
fgbfdd means for rounding 132
1*! block of rounded
transformed values
122
S _ 134
- means for summing
block of output values of the 149
transformed representation first block of discrete S
‘ values -

means for processing

18 transform rule 150

ond plock of

4 transformed values

means for rounding L _~152

2nd hiock of rounded
transformed values

136
means for subtracting ‘/&
2" plock of 2nd plock of

summed values discrete values




15/16

6 3dN9Il4

I0E 7~

3202~

- BG02
« =\ Ny
< i by
| g0z
ONIdVHSISION/L] 1S ONIJYHSISION/['} —1Br0¢
" INIdVHSISION/L] do-| o |bsor) T—E0C
\ F Y A
-« w Q?ON m...zx
. L
« — 7 X
4502
918 A ai¢ A BlE ’



16/16

FIGURE 10A
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