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FIG. 5
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F1G. 7
(START QUANTIZATION MATRIX
ENCODING PROCESS
! '
ACOURE QUANTIZATIONMATRIX | 510 |/ DiErerEncE WATR S10
FOR REGION OF INTEREST < M v
5102 | e S111
(_ COPYMODE? ) REMOVE OVERLAPPING DATA
| *NO INDIEFERENCE MATRIX
GENERATEPREDCTION | S103 b
WATRDC USING PREVIOUS
QUANTIZATION MATRIX PEREORM DPCM ENCODING {5112
% ON DIEEERENCE MATRIX
( DIFFERENT SIZES? >Sioi—~ '
: 5113
[¥es No 105 (SIONBUSTS? e
CHANGE SIZE OF %YES
PREDICTION MATRIX PERFORM SIGNED EXTENDED| S114
GOLOMB ENCODING |
o ¢ 3115
CALCULATE DIFFERENCE PERFORM UNSIGNED
RETWEEN QUANTIZATION EXTENDED GOLOMB
MATRIX FOR REGION OF INTEREST ENCODING
AND PREDICTION MATRIX
{ -
QUANTIZE DIEFERENCE MATRIX | o197 Y |
; RESTORE QUANTIZATION 18116
- 3108 MATRIX
SI7E OF DIFFERENCE
MATRIX LARGER THAN '
wes QUANTIZATION MATRIX
DOWN-CONVERT 5109 -.
OIFFERENCE MATRIX D
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FIG.9

PARAMETER NAME

DESCRIPTION

QUPSID

IDENTIFIER FOR IDENTIFYING QMPSs FROM EACH OTHER

GENERATION MODE
PRESENCE FLAG

FLAG INDICATING WHETHER GENERATION MODE SEGMENT
{pred_mode} 1S PRESENT

GENERATION MODE
(pred_mode >

SEGMENTS INDICATING MODES OF QUANTIZATION MATRIX
GENERATION PROCESS

e.g.) 0: COPY, 1: SPECIFYING OF AX!S, 2 FULL-SCAN

IN COPY MODE (pred_mode = 0’}

SOURCEID

QMPS ID SPECIFYING QMPS OF COPY SOURCE
*|F A SPECIFIED MATRIX IS USED, SELF ID IS SPECIFIED

COPY SOURCE SIZE

SIZE OF QUANTIZATION MATRIX OF COPY SOURCE

COPY SOURCE TYPE

TYPE OF QUANTIZATION MATRIX OF COPY SOURCE

RESIDUAL FLAG

FLAG INDICATING PRESENCE OF RESIDUE

RESIDUAL DATA

DATA FOR GENERATING RESIDUAL MATRIX

iN FULL-SCAN MODE (pred_mode = ‘1')

DIFFERENCE DATA

LINEAR ARRAY OF DIFFERENCE VALUES CALCULATED USING
DPCM METHCD FOR EACH ELEMENT IN QUANTIZATION MATRIX

QUANTIZATION MATRIX PARAMETER SET
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FIG. 10

01] QuantizaionMatrixParameterSet (
02| quantizaion_matrix_parameter_id --QMPS 1D

031 pred_present flag -+ -(GENERATION MODE PRESENCE FLAG

04| for(j=0;i < Sizeidc;i++) //LO0P FOR EACH SIZE/

051 for(j=0:j<6;j++){ /100 FOR EACH TYPE/

06] if(pred_present flagk

07|  pred_mode , ---GENERATION MODE

08}  if{pred_mode==0) //COPY MODE/

091 pred_gmps_id ---SOURCEID

10| pred_size_idc ---C0OPY SOURCE SIZE

111 pred_matrix_id -+-COPY SOURCE TYPE

12| pred_matrix(},i,pred_qmps_id,pred_size_idc,pred_matrix_id)
H/COPY//

131 residual_flag -+ -RESIDUAL FLAG

141 if{residual_flag){ '

151 residual_matrix(i) //ADD RESIDUES/

511  Jelseif(pred_mode==1) //FULL-SCAN MODE/

52 | gmatrix(i.j)

53]}

541  lelse{

551  gmatrix(i.])

56| }

571 1}

581 | P
591 1 |
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FIG. 11
011 residual_matrix{}
02} residual_dpcm_flag -+ -RESIDUE SPECIFYING METHOD FLAG
03] ¥residual_dpem flag){ //DPCHi METHOD//

041 nextcoef=0
051  for(i=0;i <coefNum;i++){
06|  delia_coef

07 | nexicoef = nextcosf+delta_cosf

081 coef{il = nexicoef

08l )

10] Jelsef ' //RUN-LENGTH METHOD//

111 next_pos=0
121 while{last_pos == 0}){

3] mn

14 data

151 last_pos

16 | coeflnext_pos+run]=data

17 next_pos+=run+1

18l 3

191 '} |

200} />
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FIG. 12

01| QuantizaionMatrixParameterSet(}{

OMPS 1D

- (GENERATION MODE PRESENCE FLAG
-+ FIRST QUANTIZATION SCALE

-+ -SECOND QUANTIZATION SCALE

-+ THIRD QUANTIZATION SCALE

-+~ -FOURTH QUANTIZATION SCALE

//LO0OP FOR EACH SIZE/
//LOOP FOR EACH SIZE/

-+ ~GENERATION MODE

//COPY MODE//

---S0URCEID
-+-COPY SOURCE SIZE
-+ +COPY SOURCE TYPE
- -RESIDUAL FLAG

//SPECIFY RESIDUES/

02| quantizaion_matrix_parameter_id
03| use_default_only_flag

04| use_dgp_flag

05| Tfuse_default_only_flag
06} pred_present_flag

071  Qscalel

08] Qscalel

09! Qscale?

10]  Qscaled

1] forfi=0j<4j+)

12 for(i=0;j<6;j++\

13| if(pred_present_flag){
14| pred_mode

151 if(pred_mode == 0){
18] pred_gmps_id

171 pred_size_idc

18] pred_matrix_id

19] residual_fiag

201 fflresidual_flag){

211 residual_matrix{)
22| }

3 J/SEEFIG. 117/
)

781 1}

791 3

801}
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FIG. 13

571
581
59|
60 |
611

62|

63|
64|
65|
66 |
67 |
68 |

691

70|
711
72|
73]
741
75]
76|

}
Jelse{

lelse if(pred_mode == 1)
matrix_symmetry_flag
matrix_sign_flag
matrix_dpem_run_flag
vic_table_data
if (matrix_dpem_run_flagi{

vic_table_run

}

gmatrix()

matrix_symmetry_flag
matrix_sign_flag
matrix_dpcem_run_fialg
vic_table_data
if(matrix_dpcem_run_flag){
vic_table_run

}

gmairix()

//FULL-SCAN MODE//

++-GPECIFYING METHOD FLAG
++-VOL TABLE (DATA)

++VOL TABLE (RUNS)

-+ SPECIFYING METHOD FLAG
-+=\ICL TABLE (DATA)

-~-VCL TABLE (RUNS)

L
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FIG. 14
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EXAMPLE OF QUANTIZATION SCALE SETTING
REGION OF 88 QUANTIZATION MATRIX

FIG. 15

2
2 2 3

1
1

2 3 3 4 4 4 4
2 3 3 4 4 4 4 4

-~

EXAMPLE OF
QUANTIZATION SCALE SETTING

1(NOT QUANTIZED)

2
3

REGION A1: Qscaled
REGION A2: Qscalet
REGION A3: Qscale2

=4

REGION A4: Qscale3




14 /39

............. zg%wm._mm%oo R
. /O™ NOLLOW —O,
R ol | o
= T Al NOILO3S et
bit L 0P NOILOIGRI YN [T O o
S A SN
0Z¢ 0€E 1Z¢
| /() ab- (D TYNODOHLHO ISHIAN! [—| ONIGOIIA e
-7 = e _ Gle | ~ e =
8le 118 9i¢ £1e ZiE L1g

00€



15/39

NOILYINHO ANI X[ LYIN

GLE Ol~=-

ENENERE
_ NOTLYINSHOANT Xiu LYW
NOILD3S TYINIAVAND
NOILYHINTD | AN
Y1y LYW
Eﬂ
718178
XId LYW
NOILVZIINYND
NOILD3S
WHOJSNVYEL | NOLLO3S |
v 1Va HOHYT TYNODOH1HO Y 1va NOILYZILNYNDAd v 1va
NOILOIGFMd ASHIANI | INTIDI44300 (3ZIINYND
—~ A WHO4SNYHL oﬁ.
0S5y
371S Nt
NOLLOZS |
3718 N1 NOILOFTHS NOLLYINHO NI
— EVAR
0t
Py
cLe

Ll OId

Z1€ WO



16 /39

81§
()

NOLIO3S NOLLSITOOY
e 7S INOLLOMYIISNOOINITTEISq IS0 NOLIN0T [ NOLyAE04N
XL LYW I NI — XLV
NOILYZI LNVND - IONTHIIHNA 1S o \ENEEE
XIH LYW X LYW |
_ NOILYZIINYND NOILDIGT¥d
M3I4NE XLV |
NOILYZI INYND S LA
— NOILYZIINVAD
025 v
o NOILDTS
71878 NOWDIS | NOILISINDDY |
XIH LY NOILOI03dd LIS XId 1LY NOLLYIWHOANI
NOILYZIINYNO — YIM1YIA TYINIANYANNS NOSIN
915 NOILVZIINYAD e WINTAVANNS
oy Y
T appol

gl Old

¢iE NOYA



17 139

C’DI
=
=

—

\\\
geg—] NOILOZS FOWIOLS Ja—
Y
> NOILOFS AdOD
gy
s
NOLLJAS Z%%%mezé NOILOAS
| NOLLVHANTY 571 YL + > IAdING
XML NOLLOIG 3 Loh AaLoh L
el = ros GeS
NOILOZS NOILOIOTd
<
768
TOIRES TOJRES
NOILOZS NOILOS NOLLOZS | | nor w130 NOLLYWHOISNYHL NOILDAS
VP B TC Rl O (N 70T g L S
Y _ E ST INF0 _
=i 1
15 165 765 eco 25 €95
NOILOAS NOILYAOLSTY
NOLLDIS ONIGO0T0 AJOUIN XLV NOILYZIINVID
= <
ces 7eS

61 Old



18 139

el

0¢ 9ld



19739

( SS300Md ANT )

.
I
TYN9DIS NOLLOIQTHd O SOA
5163 YNDIS TYNAISTY AaY S =m
wA Be| jenpisal ON
80€S
pLES TYNOIS TYNAISTH LHIANOD-dN
sa) 4 X1 LYW QI LLINSNYHL
— WOX XIHLYW 10103Rd
- enj== XLV QI LLINSNYYL
ey~ bujdwesumop™enpise) L0€S $ 40 AdOD F1V3dD
£1ES Beyj"jenpisal NY GOES i
L= wmnﬂ_mmtumlmml_m _paud glep i xuew pald (I
WNOIS TYNAISTH NO §83004d BYiep” Pl xujew peid Qv P
ALTINNAS FSHIANT WHO-AH3d 90€S P0€S
zZIes
SOA
an ==
By~ AnaWWAS |BNpIsal oN N
L1ES _
WNOIS TYNAISTY 300030 2063 spowi~peld a3
0L€S & w
By~ Anewiwks™[Enpisal GNY | L06S £a[eosy O.L 082S0 vy
5063 Be)~Bujdwes umop|enpisael Qy3yd _ +
i (S53004d 14v1S )

L ¢ Ol



99} S_—
- \mﬁ
NOILO3S
7 IndLno
b
NOILOTS GIRED
NOILIZS | I NOILYHOLETY XILLYH | NOILO3S |, 1 NOLLO3S Lo | oy WNIRELSC |
JOV0LS NOILVZLLNYID odid W0dd YN0
— p—t = — =
207 102 c6l 26 161
NOILO3S ONIA00AC NOILOES ONIGOONT AJCHLNT
< =
g9l P91
D ¥
)
= NOILOIS AdOD et
—
X 8l L/
& NG Zomwam TOTRED
NOLLYZILNY
. - NOLLOIGTd x_m@s_ NOLLJI0ded NOLLYZILNYD
e
£gl NOILDTS NOLLYAANAS L 102
T ES EER A NOILOTS NOLLOIGR
< S
79} 201

¢¢ Old



211739

FIG. 23
(START QUANTIZATION MATRIX
ENCODING PROCESS
5609
ACQUIRE QUANTIZATION MATRIX | 580 SEFERENCE MATRIX HAVING
FOR REGION OF INTEREST 135 DEGREE SYMMETRY? >‘N6—‘
* ' %Yes
DOWN-CONVERT 5602 | rocOVE OVERLAPPING DATA| o010
i
QUANTIZATION MATRIX IN DIFFERENCE MATRIX
y 3603
( COPY MODE?
/Yes : 3611
wo S804 PERFORM DPCM ENCODING
ON DIFFERENCE MATRIX
GENERATE PREDICTION l
TR
SIGN EXISTS? >—NO———
j 5605 yres
v
{_ DIFFERENT SIZES? ) SERFORM SIGNED EXTENDED| 8613
%Yes 5606 GOLOMB ENCCDING
CHANGE SIZE OF y 56
PREDICTION MATRIX PERFORM UNSIGNED
EXTENDED GOLOME
b | ENCODING
CALCULATE DIFFERENGE. | 0% -l
BETWEEN GUANTIZATION
MATRIX ZOR REGION OF INTEREST ¥
AND PREDICTION MATRIX RESTORE QUANTIZATION  [S615
! MATRIX
[ QUANTIZE DIFFERENCE MATR_| °°° :
STORERESTORED (9616

QUANTIZATION MATRIX

END
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FIG. 27

x4 NEAREST NEIGHBOR
INTERBOLATION IN
HORIZONTAL DIRECTION

4 /
\

x4 NEAREST NEIGHBOR
INTERPOLATION IN
VERTICAL DIRECTION

A

X4 NEAREST NEIGHBOR

16

16

32

INTERPOLATION IN
HORIZONTAL DIRECTION 8

8 /

x4 NEAREST NEIGHBOR 32

INTERPOLATION IN
VERTICAL DIRECTION
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