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F1G.3
PARAMETER NAME - | DESCRIPTION
QMPS 1D IDENTIFIER FOR DISTINGUISHING EACH QMPS
GENERATIONMODE | FLAG INDICATING WHETHER CLASSIFICATION OF GENERATION MODE
PRESENTFLAG | (pred_mods) IS PRESENT
GENERATION fonE | CLASSIFIGATION EXPRESSING MODE OF QUANTIZATION MATRIX GENERATION

<pred_mods>

PROCESS
£.G.) 0: COPY, 1. AXIS DESIGNATION, 2 FULL SCAN

CASE OF COPY MODE (pred_mods="0')

SOURCEID | QMPS ID DESIGNATING COPY SOURCE QUPS
¥ DESIGNATES OWN ID WHEN USING DEFAULT MATRIX
COPY SOURGE SIZE | SIZE OF COPY SOURCE QUANTIZATION MATRIX
|COPY SOURCE TYPE | TYPE OF COPY SOURCE QUANTIZATION MATRIX
RESIDUAL FLAG - | FLAG INDICATING PRESENCE OF RESIDUAL ERROR
RESIDUALDATA | DATA FOR GENERATING RESIDUAL MATRIX
CASE OF AXIS DESIGNATION MODE {pred_mode=1")
DESIGNATION | FLAG INDICATING REFERENCE AXIS DESIGNATION METHOD
METHOD FLAG £.G) 0: DIFFERENTIAL, 1: INTERPOLATION
REFEREICEAXS | DATA FOR REFERENCE AXIS ELEVENTS IN THE CASE OF DIFFERENTIAL METHOD
CORNERDATA | DATAFOR CORNER ELEMENTS IN THE GASE OF INTERPOLATION METHOD
RESIDUALFLAG | FLAG INDICATING PRESENCE OF RESIDUAL ERROR
DIFFERENTIAL DATA | DATA FOR GENERATING RESIDUAL MATRIX
CASE OF FULL SCAN MODE (prad_mode='2)
erem | JE T A o e

QUANTIZATION MATRIX PARAMETER SET
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FiG.4
PARAMETER NAME | DESCRIPTION
SLICE TYPE SLICE ENCODING TYPE
PPSID ID OF PPS REFERENCED FOR CURRENT SLICE

QMPE 1D PRESENT
FLAG

FLAG INDICATING WHETHER QMPS ID IS PRESENT
WITHIN CURRENT HEADER

QMPS ID

ID OF QMPS REFERENCED FOR CURRENT SLICE

SLICE HEADER
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FIG.5

{ START )

o

i S100
RECOGNIZE ONE PICTURE

, , S102
START OF No
. SEQUENCE?

< Yes |

¥

S104

W

INSERT SPS

&
ey

! S106

START OF SEQUENCE™\_ No
OR PPS CHANGE?

Yes

¥

! S$108
INSERT PPS

&
X

! S110

START OF SEQUENCE™_ No
OR QMPS CHANGE?

Yes

T

L ~st12
INSERT QMPS

”l
T

, S114

-—£<END OF STREAM?>

Yes

kil

END -



6/37

FIG.6
EXISTING STREAM NEW STREAM
 STRUCTURE STRUCTURE
ST1 ST2
SPS(1) ' SPS(1) '
DEFINE QUANTIZATION oo DEFINE QUANTIZATION!  PPS(1)
MATRIX PPS( | MATRIX
- T ;_____mm_“__f[ GMPS(1) [5
SH ....,E E . SH ' e : §
Slice Data _ Slice Data
) Slice Data _ ) SUPDATE QUANTIZATION Slice Data
UPDATE QUANTIZATION MATRIX . _
MATRIX 1. ; I QMPS(2) <
v PPS(2) e i :
Pl Slice Data :
Stice Data | | | UPDATE PPS
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E e T :
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FIG.9
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FIG.10
( START )
! $221
ACQUIRE SOURCE ID
1 S222 . : S224
QMPS ID AND No ACQUIRE COPY SOURCE SIZE
 \_SOURCE ID EQUAL? AND COPY SOURCE TYPE
Yes o |
| i S225
5223 | COPY QUANTIZATION MATRIX
GENERATE DEFAULT | -
QUANTIZATION MATRIX
_ I $226 |
SIZE BEFORE/AFTER Yes
COPY EQUAL? o
No - . .
! S227
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OF ELEMENTS ACCORDING TO SIZE

i
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I
o

) 228
ACQUIRE RESIDUAL FLAG
| _s20
< RESIDUAL ERROR? >N—°—
Yes '
, $230
ADD RESIDUAL ERROR
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FIG.11
{ START )
b~ 5241
ACQUIRE DESIGNATION
METHOD FLAG
! S242
/" DIFFERENTIAL \_No
METHOD?
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i 5243 ! S246
GENERATE GENERATE ELEMENTS AT UPPER-LEFT,
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LOWER-RIGHT OF QUANTIZATION MATRIX
i 8244 _
‘GENERATE ) | ‘ $247
HORIZONTAL AXIS GENERATE THREE REFERENCE
AXES
) 5245 ‘
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FiG.12

-

( START )

! 5261

ACQUIRE QMPS ID PRESENT FLAG

! 5262
<- QMPS ID PRESENT? >N°-
. Yes
, 3263

ACQUIRE QMPS ID

| .S264

- ! S265
SET QUANTIZATION MATRIX OF QMPS SET FLAT QUANTIZATION
IDENTIFIED BY QMPS ID FOR SLICE MATRIX FOR SLICE

F-X

END
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FIG.13

01 | QuantizaionMatrixParameterSet()]
02! guantization matrix paramter id . QMPS ID

03| pred present flag ..GENERATION MODE PRESENT FLAG
04| for(i=0:KSizelde;i++) ‘ : fILOOP FOR EACH SiZEN
05| for(=0;<Bi+) /ILOOP FOR EACH TYPE/
06 | ifpred_present_fiag) '
07 | pred mode ...CENERATION MODE
08 |  if(pred_mode==0){ ' JICOPY MODEN
08 | pred gmps id .SOURCE ID
101 pred size idc - ...COPY SOURCE SIZE
1] pred matrix_id ...COPY SOURCE TYPE
12 _ pred_ma“crix(j,i,pred_qmps_id,pred_sizejdc,preci_matrix_,id)
HCoPY
13| residual flag ..RESIDUAL FLAG
14| if(residual_flag) ~
15| residual_matrix{i} ' JIADD RESIDUAL ERRORS/
16 | ]
1 71 lelse iflpred.mode==1) - JIAXIS DESIGNATION MODE/
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm -
E {ISEE FIG, 144/ i
K e v w1 e i e e s . T T oAy s o i A T R £ o T M M s e S . e e o |
51 lelse ifpred_mode==2){ HFULL SCAN MODE!
52| gmatrix(i))
53 | '}
54|  Jelsel
55 | gmatrix(i,j)
56 | }
571 1}
581 |

59 |}
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FiG.14
18] . dpom flag ..DESIGNATION METHOD FLAG
19| if{dpom _flag ' /IDIFFERENTIAL METHOD/!
20 | nextcoef = 0
21 ] for(i=0,i<Size:i++){ IIVERTICAL AXIS//
22 | delta cosf
231 nextcoel = nextcoef + delté coef
24 | coef vertical[i] = nextcoef
25 | }
26 | nextcoef = coef horizontall0] = coef vertical[0]
271 copy from vertical
“28 | if(copy_from_vertical = 0)[
29 |  for(i=1,iKSize;i+H)] IIHORIZONTAL AXISH
30| delta coef
311} nextcoef = nextcoef + dela_coef
32 | coef horizontallil = nextcoef
33 | }
34| } .
35 | nextcoef = coef diagonal[0] = coef vertical[0]
36 | for(i=1,iKSizesi++) IDIAGONAL AXISH
37 | delta coef
38 | nextcoef = nextcoef + delta_coef
39 | coef diagonallil = nextooef
40 | ]
41 | lelsel IINTERPOLATION METHODY
42 de : - ..UPPER-LEFT (DC COMPCNENT)
43 | horizontal end ..LOWER-LEFT
44 vertical end .. LOWER-RIGHT
45 | diagonal end ...LOWER-RIGHT
46 | !
47| residual flag ..RESIDUAL FLAG
48 | if(residual_flag){ :
49 | residual_matrix(i) /IADD RESIDUAL ERROR//
50 | }
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FIG.15
01 | residual_matrix(f
021 residual dpom flag ...RESIDUAL DESIGNATION METHOD FLAG
03] if{residual dpem flag){ JIDPCM METHODY/
04| ° nextcoef =0 '
05|  for(i=0,iKcoefNum:i++)
06 | delta_coef
07 | nextcoef = nextcoef + delta_coef
08 | coefli] = nextcoef
oo} 1} . |
101 lelse| IIRUN-LENGTH METHOD//

11|  next_pos =0
12} while(last_pos=0)

3] run

14| data

15 | last pos

16 | coeflnext_postrun] = data
17 | next_pos += runt]

18] i

19] }

20}
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FIG.16

01| Quéntizaioﬁi\ﬁa‘trixParameterSe’c()[
02| quantization matrix paramter id . QMPS ID
03! use default only flag

04| use dgp flag
05| ifluse_default_only flag == O)[.

06! predpresent fiag ...GENERATION MODE PRESENT FLAG
07|  Qscaled . ..1ST QUANTIZATION SCALE
081  Qsoalef .2ND QUANTIZATION SCALE
08| Qscale? - .3RD QUANTIZATION SCALE
10]  Qscale3 . 4TH QUANTIZATION SCALE
111 forli=0i<ai++) JILOOP FOR EACH SIZE//
12]  for(=0y<6++) HLOOP FOR EACH TYPE//
13| if(pred_present_flag){ .
14]  pred.mode . ..GENERATION MODE
15| if(pred_mode==0){ JICORY MODE/
16 ] pred gmps id ..QOURCE ID '
18] ored matrix id ...COPY SOURCE TYPE
18 | residual flag ...RESIDUAL FLAG
20 | if(residual_flag)
21| residual_matrix() JISPECIFY RESIDUAL ERRORY/
22 | ) : : -
T e e e T e e e e e e, e e e e e e e m =
i J/SEE FIGS. 17, 181/ E
famme e e e v v T T T e T T A T T e . i e St A o e Rt i . e s o e e -
77 }
78] 1}
791 1}
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FIG.17
23 | lelse ifpred_mode==1}){ ' HIAXIS DESIGNATION MODES
24| dpom flag ...DESIGNATION METHOD FLAG '
25 | if(dpem_flagh /IDIFFERENTIAL METHOD/
261 nextcoef = use_dap_flag ? —6 : 8 :
271 for(i=0,i<Size;i++) - © IIVERTICAL AXISH
28 | delta coef
29 i nextcoef = nextcoef + delta_coef
30'|[ coef verticalli] = nextcoef
31] ]
32| nextooef = coef horizontal[0] = coef vertical[0] -
33| copy_from vertical
34| if(copy_from_vertical = 0){
35 | for(i=1,i<Size;i++) JHORIZONTAL AXISH/
36 | delta coef
37| nextcoef = nexteoef + deltamdoef
38 | coef horizomtallll = nextcoef
39 | i '
40 | } ‘
41| nextcoef = coef diagonal[0] = coef vertical[0]
42] for(i=1,i<Size;i++) | IIDIAGONAL AXISH
43 | delta_coef
44 | nextcoef = nextcoef + delta_coef
45 | coef diagonalli] = nextcoef
46 | }
47 | Jelse{ J/INTERPOLATION METHOD/
48 | do ' ...UPPER-LEFT (DC COMPONENT)
49 | horizontal end ...UPPER-RIGHT
50 | vertical end .LOWER-LEFT
51| diagonal end ... LOWER-RIGHT
52] - } _
53 | residual flag ' ...RESIDUAL FLAG
54 | if(residual flag){
B5 | residual_matrix( /ISPECIFY RESIDUAL ERRORY/
56 | }
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FIG.18
57 | leise if{pred_mode==2)] {IFULL SCAN MODE//
581 matrix symmetry flag '
59 | matrix_sign flag
80 | matrix dpem run flag ...DESIGNATION METHOD FLAG
61 ] vie_table_data ...VLC TABLE (DATA)
621 - if{matrix_dpom_run_flag)!
63 | vlg table run ..VLC TABLE (RUN)
641 }
65 | amatrix()
66 | I
67 | lelsel
68 | matrix_symmetry flag
69 | matrix_sign flag ,
70 matrix dpom run flag ..DESIGNATION METHOD FLAG
71| vic_table data ..VLC TABLE (DATA)
72 | if(matrix_dpcm_run_flag)
73| vic table run ..VLC TABLE (RUN)
74| ]
75 gratrix()
78 | ]
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FiG.19
01 | gmatrix()
02| iflimatrix dpem,run flag) JIDPCM METHOD!
03] , hextcoef = use dgp flag ? —6:8 :
04]  forli=0,i<coefum:i++)]
05 delta coef e ENCODE WITH VLC TABLE (DATA)
06 | nexteoef = nextoost + delta_coef - :
071 coefli] = nextcoef
og| }
09| Jelsef IRUN-LENGTH METHOD/
10 f next pos =0
11]  while(last pos==0){
12 | run et ENCODE WITH VL.C TABLE (RUN)
13| data . L ENCODE WITH VLC TABLE (DATA)
14 | coeflnext_postrun] = data
15 | next_pes += run+i
16| if{uiSize <= next_pos)
171 © lestpos = 1;
18| leise]
181 last pos = 0;
20 | 1
21 3
22| }

231}
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FIG.20
01 | residual_matrix(){
02_[ residual symmetry flag
03| residual dpem fag
04| residual run flag ..RESIDUAL ERROR DESIGNATION METHOD FLAG
05{ residual sign flag : '
06| i(iresidual run_flag){ | /IDPCM METHODI/
07| vl table data t ..VLC TABLE (DATA)
08! nextcoef=0
091  for(i=0,<coefNum;i++) . _
10 dehta coef : e ENCODE WITH VLC TABLE (DATA)
11 [ nextcoefl = nextocoef + delta_coef
12 cosefli] = nextcosf '
13 [ } 7 . .
14| lelsel JIRUN-LENGTH METHOD/
15|  vic table data VLG TABLE (DATA)
18]  vic table run - .VLC TABLE (RUN)
171 nextpos=0
181  while{last_pos==0){ -
19 | run - L —— ENCODE WITH VLC TABLE (RUN)
20 | data <————— ENCODE WITH VLC TABLE (DATA)
21 coeflnext_pos+run] = data,
221 nextpeos += runtl
23 | if(uiSize <= next_pos)
24 | lastpos=1;
25 | lelsef
26 | last pos =
271}
28| 1
20|

30}
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FiG.21
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‘EXAMPLE OF QUANTIZATION SCALE SETTING AREAS
IN 8x8 QUANTIZATION MATRIX

FiG.22
T 1 1 1112
AREA A1 Qscale0=1 (NOTQUANTIZEDY | T 1 1T 1 1 2 2
T 1 1 1 2 2 3
AREA AZ: Qscalei=2 1 1 1 2 2 3 3
AREA A3: Qscale2=3 1122334
1 2 2 3 3 4 4
AREA Ad: Qscale3d=4 2 2 8 3 4 4 4
- (2 3 3 4 4 4 4
EXAMPLE QUANTIZATION

SCALE SETTING

N A
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FIG.25

01|
02 |
03}
04 |
05|
06 |
071
08|
08 |
10]
11]
12|
12}
14 |
18]
16}

1

18 |
16}
20 |
21|
22|
231
24 1
25 |
26 |
- 27|
281
29 |
30|

aps_rbsp() [

apsid |
aps_sample_adaptive_offset flag
aps_adaptive_loop_filter flag
aps_gmatrix_fiag

<———-— APSID

i aps_sample_adaptive offset flag ]] aps_adaptive_loop filter flag [i aps_gmatrix_flag) {

aps_cabac_use flag

if{ aps_cabac_use flag ) {
aps_cabac_init_ide
aps_cabac_init_qp_minus26

}

) _

ifl aps_adaptive_loop filter flag ) {
alf data_byte count
alf param()
byte_atign(}

i

if{ aps_sample_adaptive_oifset flag ) {
saowdata“byte_oount
byte_align ()
sao_param{)
byte_align()

o

if{aps_gmatrix_flag) {
gmatrix_data _byte_count
byte_align(
grnatrix_param()

1

rbsp_trailing bits()

> ALF-RELATED PARAMETERS

AN

» SAO-RELATED PARAMETERS

AN

> QM-RELATED PARAMETERS
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FIG.26

01|
02 |
03 |
04 |
05 |
06 |
07|
08 |
09 |
161
111
121
13 |
14 |
15 |
16 |
17 ]
18|
19 |
20 |
21|
22!
23 |
24 |

251

26 |
27 |
28 |
28 |
30
a1 |
32§
33|
| 34|
35 |
36 |
a7 |
38
ag |
404
41|
42 |

slice_header() {
lightweight_slice_flag
if{ lightweight_slice_flag ) {

slice_type :
pic_parameter set id ) < ----- REFERENCE PPSID
y ,
if( sample_adaptive offset_enabled fiag || adaptive_loop_filter_enabled flag || gmatrix_enabled fiag)
aps.id | | - REFERENCE APS ID
frame_num

i ldrPicFlag ) idr pic id
if pic_order_ont_type == 0) pic_order_ont lsh
if slice type == P || slcetype == B}
num_ref idx_active override_flag
#{ num_ref idx_active_override_flag ) {
num_ref idx J0_active_minusi
if{ slice_type == B ) num_refidx 1 _active minus1
}
}
ref pic_list modification(}
ref pic_list_combination()
i nal refidc '= 0 ) dec_ref pic_marking))
}
if{ entropy_coding. mode fiag &R slice_type = I) cabac_init_idc
ﬁr%;t,,slice_in _pic_flag
if{ first_slice_in_pic_flag == 0 ) siice_address
if{ Nightweight_slice flag ) [
siice_gp_delta
. ifl deblocking filter_controlpresent flag ) {
disable_deblocking filter idc
i disable_deblocking fitter ide = 1){
slice_alpha_c0 offset_div2
slice_beta_offset_div?
}
}
if{ slice_type == B ) collocated_from j0_flag
if adaptive_loop_filter_enabied flag && aps_adaptive_locp fitter flag ) |
byte_align{)
alf_cu_control_param()
byte_align()

}
1
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35 |

FIG.27
.01} aps_rbepQ |
02 | aps_id e APS D
02| aps_sample_adaptive_offast flag '
04 | aps_adaptive_loop filter flag
05 | aps_amatrix_flag . .
06 | if( aps_sample_adaptive_offset_flag || aps_adaptive_loop_filter flag || aps_gmatrix_flag) {
© 07 aps_cabac_use_flag
08 | i aps_cabac_uss_fiag ) [
po | aps_cabac_init_ide
10 | aps_cehac_jnit_gp_minus28
"l I
12 ] ' ‘
13| if{ aps_adaptive loop_fitter flag ) { N
14| alf_data_byte_count
15 | alf param{) > ALF-RELATED PARAMETERS
16| byte_alizn() B
17 } y
18] if( aps_sample_adaptive offset flag) [ )
16| sao_data_byte count -
20 byte.align . SAO-RELATED PARAMETERS
21| sao_param()
72 | byte_align()
23 | j J
24 | ifaps_amatrix_flag) | ~
25| ref_aps_id present flag <L PAST REFERENCE ID PRESENT FLAG
286 | if(ref aps_id_present fiag) | _ . -
27] ref_aps,id <€=—~—~ PAST REFERENCE ID
28 | Velse {
29| qmatrix_data byte.count > QM-RELATED PARAMETERS
30| tvte_align)
31 gmatrix_param{)
32| }
33| } p
34 | rbap_trailing bits()
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FIG.30

01

0z| .

03 |
04|
05|
06 |

071
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sub_rbsp() {

}

aps_adaptive_loop_filter_flag
aps_sample_adaptive_offset flag
aps_gmatrix_flag

if aps_sample_adaptive_offset_flag || aps_adaptive_loop fitter_flag | aps_gmatrix flag) {

aps_cabac_use flag
# aps_cabac_use flag ) |
aps_cabac_init_ide
aps_cabac_init_gp_minus26
}
1
i#( ape adaptive_loop_filter_flag ) {
 sub_alfid
alf_data_byte count
alf param(}
byte_align{)
i

sub_sao_id
sao_data byte count
byvte_aligr O
sao_param()
byte_align()

}

if(aps_gmatrix flag) {
sub_gmatrix_id .
gmatrix_data_byte_count
byte_align()
gmatrix_param{)

}

rbsgp_traiiing bits()

<)

]
<

} PER-GROUP PRESENT FLAGS

——SUB_ALF ID

> ALF-RELATED PARAMETERS

-

" ifl aps_sample_adaptive_offset flag }[ +——SUB_SAOID

<__...i ™

> SAQO-RELATED PARAMETERS-

v
--SUB_QM D

> QM-RELATED PARAMETERS
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FIG.31
01| slice_header(){
02 | lightweight _slice_flag
03 | if{ Hightweight_slice_flag ) [
04| slice_type
o5 pic_parameter_set_id < ———— REFERENCE PPS ID
06 | } _
07} il sample_adaptive_offset enabled_flag || adaptive_loop_filter enabled_flag [| gmatrix_enabled_flag)
08 | sub_alf id <= —- REFERENCE SUB_ALFID
0¢ | sub_sao_id o e REFERENCE SUB_SAQID
10 | sub_gmatrix_d <= —- REFERENCE SUB_QM 1D
11 frame_num .
12 il IdrPicFiag ) idr_pic id -
13} if{ pic_order ot type == 0 ) pic_order_cnt Jsh
14 | if{ slicetype == P || slicetype == B
15 | num_ref_idx_active override_flag
16 | H{ num_ref_idx_active_override flag ) {
17 | num_ref_idx 10_active_minust
18 | #( slice type == B ) num_refidx [1_sctive_minusi
19§ ] |
20 | }
21 raf_pic_list_modification(
22 | " ref.pic_list_combination{)
23 | if{ rial_ref idc != 0 ) dec_ref pic_marking()
24 | } .
25 if{ entropy_coding_mode_flag && slice_type I= I) cabac_init ide
28 | first_shice_in_pic_flag
271 i first_sfice_in_pic_flag == 0 ) slice address
28 | i Nightweight_slice_flag ) {
{29} siice_gp_dalta ‘
30 | if{ deblocking filter_control_present flag ) |
31| disable_deblocking filter ide ‘
32 | if{ disable.deblocking filter ids = 1) {
33| slice_alpha_oC_offset_div?
34 | slice_bete_offset div2
35| }
38 | j _
37 | il siice_type = = B ) coliocated from I0_flag
38 | ifl adaptive_loop_fiter enabled_flag && aps_adaptive_joop filter flag ) {
13| byts_afign{}
40 | alf_cu.contrelparam(}
41 | byte_align()
42 | }
43 | }

44| 1}
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