WO 2007/021568

Figure 1

PCT/US2006/030308

Prior Art
—~ 120
X FORWARD
L TRANSFORM
130
QUANTIZATION/
) ENTROPY CODE
X FORWARD
2 TRANSFORM
121
100 ‘ENCODER
N M0
DECODER
150
170 ——~
INVERSE
160 »| TRANSFORM
DEQUANTIZATION/
) ENTROPY DECODE
INVERSE
) TRANSFORM

171 —

1/21



WO 2007/021568 PCT/US2006/030308

Figure 2

18000 T

16000 -

140040

12000 -

10000 |-

Baon -

6000 |-

4000

2000 |

B0 100

Figure 3

x 10
2 ] T T T T T T

1.8

1.6

1.4

1.2

1L .

0.8

0.6

1

0.4

T
1

0.2

2/21



WO 2007/021568

Figure 4

PCT/US2006/030308

400
2D INPUT | 5@
DATA  |—— »

410

A

[/

A

/)

QUANTIZATION o

FORWARD
OVERLAP
440 22
— | 7
BLOCK
TRANSFORM
\ 4;5—0-
DC
COEFFICIENTS
460

N

470
COEFFICIENTS
462
COMPRESSED
ENTROPY
CODING > PACKETIZATION > BITSTREAM
480 490 420

3/21




WO 2007/021568 PCT/US2006/030308
Figure 5
500
COMPRESSED
EXTRACTING DECODING
420
AC COEFFICIENTS
542 v
i DE-QUANTIZATION
530
A 4
% DC
COEFFICIENTS
540 b Ziny %
INVERSE ———_
BLOCK
TRANSFORM
550
2D DATA
v | ————— — >
| TINVERSE 590
OVERLAP
560

4/21




WO 2007/021568 PCT/US2006/030308

Figure 6
600

|

Coefficients
615—1_I
I
- ‘| >
0
G .
20 T
Normalized Coefficients Bin Address + Sign
620~ —— 625 |
— :
]
| U
\me"\gg/
/ > Run-Level/
Entropy
Coding
—
640—1_| l
Core Bitstream
‘Compressed
Bitstream
420 645
- [T \ ]
Flexbits

521



WO 2007/021568 PCT/US2006/030308

Figure 7

700
X

710_L Calculate normalized
coefficient

v

790 Encode normalized
Y coefficient using variable
length entropy coding

!

730—1 Determine bin address

!

740—_[Encode bin address using
fixed length coding

750

Non-zero? Encode sign

NO

End

6/21



WO 2007/021568 PCT/US2006/030308

Figure 8
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Figure 9
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Figure 10

1000

|

/

Constants:
MODELWEIGHT = 70
WeightO[3] = { 240/*DC*/, 12/*Lp*/, 1/*HP*/ }

Weight1([3]1[16] = { /* upto 16 channels permitted */
{ 0,240,120,80, 60,48,40,34, 30,27,24,22, 20,18,17,16 },
{ 0,12,6,4, 3,2,2,2, 2,1,1,1, 1,1,1,11%,
{ 0,16,8,5, 4,3,3,2, 2,2,2,1, 1,1,1,1}

}
Weight2([6] = { 120,37,2/*YUV 420%/,
120,18, 1/*YUV 422%/ }

Model data structure:
CAdaptiveModel {
FLCState /* internal state running from -8 to 7*/
/* FLCState is initialized to zero */
FLCBits /* k */
/* FLCBits is initialized to 0 for highpass,
*/
/* 4 for lowpass and 8 for DC */

Function UpdateModelMB (

Int Band, /* band 0/1/2 => DC/LP/HP */

COLORFORMAT cf,/* image color format */

Int Channels, /* number of chroma channels <= 16 */

Int Count(], /* number of coefficients in luma & chroma
bands */

ChAdaptiveModel Model)
{

/* Normalization */
ilLaplacianMean[0] *= WeightO[Band]
1f (cf == YUV_420) {
iLaplacianMean[1l] *= Weight2[Band]
}
else if (cf == YUV_422) {
iLaplacianMean([l] *= aWeight2([3 + Band]
}
else {
iLaplacianMean[l] *= Weightl[Band] [iChannels - 1]
if (Band == HP)
ilaplacianMean([l] >>= 4

9/21



WO 2007/021568 PCT/US2006/030308

Figure 11

/* Loop over luma & chroma */
for (3 = 0; J < 2; j++) {
iLM Count[j]
iMS Model.FLCState[7]

/* Calculate deviation from baseline */
iDelta = (iLM - MODELWEIGHT) >> 2

/* Too few coefficients in the previous MB ? */
if (iDelta < -8) {
iDelta += 4 /* hysteresis */
if (iDelta < -16)
iDelta = -16
iMS += iDelta
if (iMS < -8) {

if (Model.FLCBits [j] == 0)
1000 iMS = -8
(cont.) else {
\‘ iMS = 0
Model.FLCBits[jl-- /* Bump k down */

}
}

/* Too many coefficients in the previous MB ? */
else if (iDelta > 8) {

iDelta -= 4 /* hysteresis */
if (iDelta > 15)
iDelta = 15

iMS += iDelta
if (iMS > 8) {
iMsS = 0
Model.FLCBits [j]++ /* bump k up */
if (Model.FLCBits [J] > 16)
Model.FLCBits [j] = 16

}

Model.FLCState[j] = iMS
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Figure 19
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