WO 2012/122275 PCT/US2012/028081

Page 1/ 30
11 13
5 3 1 0 1 1 1 0
2 2 1 1 1 1 1 1
1 1 0 0 )| 1 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
TRANSFORM COEFFICIENTS SIGNIFICANCE MAP

FIG. 1



PCT/US2012/028081

N0y O ,\,v m\,/, N

RN / AN N s RV

e ANy 7 T N

b o b C (. el B

AN T P T T I e b S B

A WL Ny H/ A WL WA L

7T ™ Y STy 7T s ™
[PARNPARNDARAD; EARSPARAD; 0

Page 2/ 30

vt VYny s T
H/y ) | o ) ﬁ ) i ‘\,
™ voAT AT ATy AT
\ J H,/ oo L (l PP b
A
O UVBURURG
N N N //\\; N
- - ~ — SN I TN )
R D SN ST T L - ~ %
¢ ( = G a, . = _ /\
. - ~ - N . - s -~ . -
NV R 3G O W2 ~ N NN
- - N - . - . P N N W U v ™y
NN £ AN RN o = NI ! AN N
N - N - Mo o .
B = ~ . [ a TN =
- N y { £ B
N DN O\ (N e/ N NV
. . . . NN o o N TN
N R SN Oy Ky KXYy N NS NS !
o Oy D O D O N [e)) ~— e’ = N - B - - .
- - — . - § SN N O T RN = N
— o - . . Iy Ty T N = ™
AL DN VNS N = ot s - NN /
o L o J/
- - - - . AR T N TN O 7= Ty
N v Ny Xy NNV N N N N
NS — N N R

FIG. 2

WO 2012/122275



WO 2012/122275

PCT/US2012/028081

Page 3 /30
25
23 2
\
: subBO subB1 subBO L]

FIG. 3



WO 2012/122275

Page 4/ 30

PCT/US2012/028081

10

SOURCE DEVICE
12

VIDEO SOURCE
18

VIDEO
ENCODER

TRANSMITTER
24

t )

DESTINATION DEVICE
14

DISPLAY DEVICE
32

VIDEO
DECODER
30

MODEM
28

RECEIVER
26

— " ——————— —— — — — — — — — — —— —— —— — —— — — — — — — — — — —)



PCT/US2012/028081

WO 2012/122275

— e — e e e e e e e e — — —— — —— — — — — — —— — —— — — — —— —— — — —— —— — — —— — —— —— — — — — —

Page 5/ 30

d344ng
JNVH
43

'

0¥
LINN
10313S
3dON

0Z
¥3Q0ON3 03aIA SX201d O3dIA
a3LONYLSNODIY
29
8% 09
1INN | | 3naow
NOILVZILNVNO | = | NMO4SNVYL
ISYIANI asyannl  [SH0718
03aiA yy -ais3y —
< | 3naon
NOILOIa3¥d
q -VLNI
. SYOLD3A —
9% NOLLOW cv
LN | " 1INN
ONIJOONS NOILVINILST
AdO¥LN3 NOILOW
'y v
(724
1INN
| NOILVSN3dIOD
0S NOILOW
¥S k4
1INN <{ 31naon
SLN3I0I44300 |NOILVZIINVND| |WMOASNVML| yiyg™~— *
WHO-ISNVaL vNaIs3y

d3ziLNvNO

SMO014
O3dIA



PCT/US2012/028081

DEHEOEOEOEOED
V% RN FARRN VANV !
It AV Oy Ty T o Oy
L i [ 1V LY ,/ N Iy i N o
AN T VT Ty Yy
A WL Ny H/ A WL WA L
Yy Dy D YA
AR TN 0 BN PR R AN AR N R AN [e))

Page 6/ 30

29

L
N, v AT AN AT AT
A,\\ H,; R L h\ iy ,,H ()
mw 0 Ay Iy
(' ooy Ui
- N _ - — — NI N N
N N Co (a0 . — % (A
N B¢ AN O N/ - = -
. - ~ - . . - I s Y o~ =
AN NN \ NS N NN
N D D X, - N N
- - . - - - - - I T TN SN N O 7 T
ENERCN AN AN RN o = NI _ T~
N N N> - o w .
B = ~ . [ a TN =
[N GN oy O ( M (N S N - S S
- -~ - N . . ~ - R N Ja i ™ N = VA
- < Y -~ ~ { + T i L ¢ ;
O /\ IR, A/ \ ] e O o N - ~o - - R - - - - -
o N\ ~ - N\ N T S
AN NN O W2 NN N AN _/
NN Lo p N S
—~ —~ - . - [ i W S W S — N
e N0 N N T N A N A NN A
N L N2 N %
- - - o~ . T TN N TN TS N
Xy VRO XKy Yy N N N NN AN
N/ N S N N

WO 2012/122275

FIG. 6



WO 2012/122275 PCT/US2012/028081

Page 7/ 30

51

FIG. 7



WO 2012/122275 PCT/US2012/028081

Page 8 /30

FIG. 8



WO 2012/122275 PCT/US2012/028081

Page 9/30

FIG.9



WO 2012/122275 PCT/US2012/028081

Page 10/ 30

37

41

B

B

35’\4/ ElF EIF
Hi |

Hl I | X

’\_/

39

FIG. 10



WO 2012/122275

47

43

Page 11 /30

45

PCT/US2012/028081

n

FIG. 11

’\_/

49




WO 2012/122275 PCT/US2012/028081

Page 12/ 30
B
B
E|F
E|F
HI I
HI I X

FIG. 12



WO 2012/122275 PCT/US2012/028081

Page 13/30

I | H Xy |H
F|E F|E
B B

FIG. 13




WO 2012/122275 PCT/US2012/028081

Page 14/ 30
57 59
)
(
I | H Xy |H
F|E F|E
B B

FIG. 14



WO 2012/122275 PCT/US2012/028081

Page 15/ 30

n
m

FIG. 15



WO 2012/122275 PCT/US2012/028081

Page 16/ 30
61 63 65
2 )
7 (
Th X[ 1 [H
FIE FIE
= B

FIG. 16



WO 2012/122275 PCT/US2012/028081

Page 17/ 30

73 75

I H Xy |H
FIE FIE
B B

FIG. 17



WO 2012/122275 PCT/US2012/028081

Page 18/ 30
87
)
(
85
I | H Xy |H
F|E F|E
B B

FIG. 18



WO 2012/122275

Page 19/30

/56

PCT/US2012/028081

2D QUANTIZED
TRANSFORM
COEFFICIENTS

'

PREDICTION
MODE SCAN ORDER
AND CONTEXT 2D-TO-1D
BLOCK SIZE — |  SELECTION SCAN UNIT
UNIT 92
TRANSFORM — 20
1D QUANTIZED
TRANSFORM
T COEFFICIENTS
SCAN ORDER ENTROPY
ENTROPY D oy ENCODING
ENCODING 96 ENGINE
UNIT = 24
\
ENCODED
VIDEO

FIG. 19




PCT/US2012/028081

WO 2012/122275

Page 20/ 30

0¢ Old

78 vivd a7 97
- d3ddng | 1vNais3y ITINAOW 1INN
o3diA =[\2SE IWHO4SNVYL NOILVZILNVNO
ad3doo3a | | 3ONI¥3AY 08 ISYIANI ISHUIANI
A
[———— | ___ —~ S1N3I0I44309
| 57 _ INHO4SNVYL
| 31NAON _ a3zILNVNO
|| NoILOIg3¥d _ L
_ -VHLNI _ 0L
_ 1INN
> — _A 9NIdO23d
_ ZZ _ AdO¥LN3
_ LINN |
| | NOILVSNIdNOD |,
_ NOILOW |
ot L —

d3a023d O3dIA

O3dIA
d3daoON3



WO 2012/122275 PCT/US2012/028081

Page 21 /30

ENCODED
VIDEO

/70
Yy

ENTROPY ENTROPY
DECODING SCAN ORDER |1 _,| DEcopING
UNIT MEMORY ENGINE

106 104

1D QUANTIZED
TRANSFORM
COEFFICIENTS

.
PREDICTION
MODE ™ scAN ORDER
AND CONTEXT 1D-TO-2D
BLOCK SIZE ——»| SELECTION » SCAN UNIT
UNIT 102
TRANSFORM — . 100

\J
2D QUANTIZED
TRANSFORM
COEFFICIENTS

FIG. 21



WO 2012/122275 PCT/US2012/028081

Page 22/ 30

SELECT SCAN /-120
ORDER (OR USE DEFAULT
SCAN ORDER)

:

CODE INFORMATION

INDICATING SIGNIFICANT | ~122

COEFFICIENTS ACCORDING TO
THE SCAN ORDER

v

DETERMINE CONTEXTS FOR
CODING LEVELS FOR A /124
PLURALITY OF SUB-SETS (SUB-
SETS MAY BE OF DIFFERENT
SIZE)

y

CODE INFORMATION 126
INDICATING LEVELS /
ACCORDING TO THE SCAN
ORDER

FIG. 22



WO 2012/122275 PCT/US2012/028081

Page 23/ 30

SELECT SCAN /-120
ORDER (OR USE DEFAULT
SCAN ORDER)

:

CODE INFORMATION

INDICATING SIGNIFICANT | ~122

COEFFICIENTS ACCORDING TO
THE SCAN ORDER

v

DERIVE CONTEXTS FOR

BLOCKS OF DIFFERENT SIZES |~ 123

USING THE SAME CONTEXT
DERIVATION CRITERIA

y

CODE INFORMATION 126
INDICATING LEVELS /-
ACCORDING TO THE SCAN
ORDER

FIG. 23



WO 2012/122275 PCT/US2012/028081

Page 24 / 30

SELECT SCAN /-120
ORDER (OR USE DEFAULT
SCAN ORDER)

:

CODE INFORMATION

INDICATING SIGNIFICANT |~ 122

COEFFICIENTS ACCORDING TO
THE SCAN ORDER

v

DETERMINE CONTEXTS FOR
CODING LEVELS FOR A /125
PLURALITY OF SUB-SETS
BASED ON PRESENCE OF DC
COEFFICIENT

v

CODE INFORMATION 126
INDICATING LEVELS /_
ACCORDING TO THE SCAN
ORDER

FIG. 24



WO 2012/122275 PCT/US2012/028081

Page 25/ 30

SELECT SCAN /-120
ORDER (OR USE DEFAULT
SCAN ORDER)

:

CODE INFORMATION

INDICATING SIGNIFICANT | 122

COEFFICIENTS ACCORDING TO
THE SCAN ORDER

v

DETERMINE CONTEXTS FOR
CODING LEVELS FOR A SUB- /127
SET BASED ON THE NUMBER

OF SIGNIFICANT COEFFICIENT

IN PRECEDING SUB-SETS

v

CODE INFORMATION 126
INDICATING LEVELS /
ACCORDING TO THE SCAN
ORDER

FIG. 25



WO 2012/122275 PCT/US2012/028081

Page 26 / 30

SELECT A SCAN ORDER WITH /_140
AN INVERSE SCAN DIRECTION

'

DETERMINE CONTEXTS FOR 142
SIGNIFICANCE MAP BASED ON /
PREVIOUSLY CODED

SIGNIFICANT COEFFICIENTS

v

CODE INFORMATION
INDICATING SIGNIFICANT — 146
TRANSFORM COEFFICIENTS
ALONG THE INVERSE SCAN
DIRECTION

v

CODE INFORMATION 148
B
INDICATING LEVELS OF THE
SIGNIFICANT COEFFICIENTS

FIG. 26



WO 2012/122275 PCT/US2012/028081

Page 27 / 30

ARRANGE A BLOCK OF /-1 60
TRANSFORM COEFFICIENTS
INTO SUB-SETS

CODE SIGNIFICANCE OF /-162
TRANSFORM COEFFICIENTS IN
EACH SUB-SET

A 4

CODE LEVELS OF TRANSFORM /1 64
COEFFICIENTS IN EACH SUB-
SET

FIG. 27



WO 2012/122275

Page 28 / 30

PCT/US2012/028081

CODE SIGNIFICANCE OF
TRANSFORM COEFFICIENTS IN
A SUB-SET IN A FIRST SCAN

CODE BIN ONE OF LEVELS OF
TRANSFORM COEFFICIENTS IN
A SUB-SET IN A SECOND SCAN

A 4

CODE REMAINING BINS OF
LEVELS OF TRANSFORM
COEFFICIENTS IN A SUB-SET IN
A THIRD SCAN

174

|

CODE SIGN OF LEVELS OF
TRANSFORM COEFFICIENTS IN
A SUB-SET IN A FOURTH SCAN




WO 2012/122275 PCT/US2012/028081

Page 29/ 30

CODE SIGNIFICANCE OF 170
TRANSFORM COEFFICIENTS IN /-
EACH SUB-SET IN A FIRST
SCAN

CODE SIGN OF LEVELS OF 176
TRANSFORM COEFFICIENTS IN /_
EACH SUB-SET IN A SECOND
SCAN

A 4

| 1
|

: .
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I CODE BIN ONE OF LEVELS OF 172 :
| TRANSFORM COEFFICIENTS IN |/~ .
: EACH SUB-SET IN A THIRD :
i SCAN |
|

: .
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| :
! |

|

CODE REMAINING BINS OF 174
LEVELS OF TRANSFORM /-
COEFFICIENTS IN EACH SUB-
SET IN A FOURTH SCAN




WO 2012/122275 PCT/US2012/028081

Page 30/ 30

CODE INFORMATION
INDICATING SIGNIFICANT
COEFFICIENTS FOR A L~ 180
PLURALITY OF TRANSFORM
COEFFICIENTS ACCORDING TO
A SCAN ORDER

:

DIVIDE THE CODED

INFORMATION INTO A FIRST | 182

REGION AND A SECOND
REGION

v

ENTROPY CODE THE CODED
INFORMATION IN THE FIRST |~ 184
REGION ACCORDING TO A
FIRST SET OF CONTEXTS

y

ENTROPY CODE THE CODED 186
INFORMATION IN THE SECOND /

REGION ACCORDING TO A

SECOND SET OF CONTEXTS

FIG. 30



