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197 G oll T3k Aloltt. o & FEof B EA oA AR
/2 Al & &= VVC (versatile video coding) 3=l 7HA| ¥ &= Wi el A g= 4~
AT S, B Aol A AfAlE i /A A] o = EVC (essential video coding) 357,

AV1 (AOMedia Video 1) 3£, AVS2 (2nd generation of audio video coding
standard) B=-5= ZFA| O H| U] @/ F W F(ex. H.267 or H.268 &)l 7RA] ¥ +=
"ol 284 5=
Hm Aol A 3= HY /9 A ol g vFd A A& A A S, T E
glaz & 7] Al e M2 28 H o ild 5 3l
Aol A BT 2. (video)i= A Zke] B 2
2 H g = ATt F A (picture) = A REA
Ut = @91 & 21| atH, & 2kol S(slice)/BF U (tile) & ol 3101 A] = A 9
A= @9l ol ). Efo] /B D& &} o] 4] CTU(coding tree unit)<
Atk shike] A = aht o] o] Sefol /et B A E 5 Al
S W 538 Bd 9 2 5A B A ol o] CTUEY A d9olthA
tile is a rectangular region of CTUs within a particular tile column and a particular tile
row in a picture). 7] B} &-& CTUE | AMZE @ ol aL, 7] AMZE 4 o2 4371
A 8] zoleh FURE ol zhar, YnHl= A detv|E Al E o] AE
245 9ste] WA= 5= A TH(The tile column is a rectangular region of CTUs
having a height equal to the height of the picture and a width specified by syntax
elements in the picture parameter set). 37| B} -2 CTUE Y] A2 & ol a1,
71 AR 492 = A aebn g A E o] A E A g g ofsko] A M=
UH| & ZEa1, =o]i= A7) 34 9] ol 9} 5 A = I TH(The tile row is a

rectangular region of CTUs having a height specified by syntax elements in the picture

2,
%E;pr
to MA O

do

N,
o T

m

o g

1

oK one
o et
By

e o
-

parameter set and a width equal to the width of the picture). E} Y =712 A &

SE] M eE CTUS S 54 &4 ou 9 S vEbd 4= 9151, A7) CTUE
Bt W CTU Py 22 o Fdd o= glan, 32 W gd 52
71 A g BB HaEH 2o A&5H 02 AhE 5 QlohAtile
scan is a specific sequential ordering of CTUs partitioning a picture in which the CTUs
are ordered consecutively in CTU raster scan in a tile whereas tiles in a picture are
ordered consecutively in a raster scan of the tiles of the picture). & 2}o] > ©Hd
NAL 5ol mieb2] o2 WA = o=, A7l o] h 8 et & = 2 A ¢
B o] oo 44 b g CTU 55 233t 5= I THA slice includes
an integer number of complete tiles or an integer number of consecutive complete
CTU rows within a tile of a picture that may be exclusively contained in a single NAL

unit)
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%ﬁﬂ 3}1%91 HAA= = Ol *91 MERARZ FEE = vk M EH A = 25
1 9= 2) TH(an rectangular region of one or
more slices within a plcture)

Q."“(pixel) = 'ﬂa](pel) )2 .\EJ';‘Q(E_ ﬂ/x]—)e TFAEE HA G E
9]13] 5} z,: o]ﬂ. r,tgLL .;J/a] oﬂ ‘:H 3} _g.o—]i}\i ' A0l ‘L(sample) o] /\}_9.51 2=
gtk MBS A o ¥4 iz 949 g thebd £ 9o r, Frkluma)

A 3-e] = A=) A gk ek 5 9131, 2L &k chroma) 4 %] ) 4/7) 4

O

A (unit)y-< 47 ‘%j/]/] 7|2 G E HEE U /E S Ao 5 Y
Qo HAH R F Aok stE E5E = ATt et Ul
n B2 1 S5 9] F = rex. cb, cr) 5 ot
ehAM &= (block) 3= H(arca) 59 &9k =&
85, MxN &5-& M7l 9| Dt N7l o] ] o = o] F
| o)) B=+= ® 3l A 9>(transform coefficient) 5 2] 5 3H(
AT
o] ] "A == B(AorB)"'i= "2 A", "Q A B" L= "A%} B X F"E
ome = vk g A, - Al A "A == B(A or B)'v A H/HESE
B(A and/or B)" 2. & d}A € 4= It} o & S0, B Ao A4 "A, B HEi= C(A, Bor
)= A" "0 A B, "9 A O, E="A, B L C 999 BE % (any
combination of A, B and CO)"& 2|13 4= 9}

2 Ao A AR E = SO ﬁ(comma)b "R/ = (and/or)" oW &
59t} o & S0, "A/B"E "A /= B'E 9| & 4 Q) o]of] ula} "A/B"=
"o;dA" "o;d B" EEL"AQ_BU‘:"E/] ] 31\*9/114‘ ]E’_ "ABC"L’
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B" = "Aﬂ—B vErE 9]13]61— 2= o]q_ ttg} A=k U}qo] }\1 'vXJO-]E 3}14_9] A
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o S0 & A Sh(limit) ¥ 4] %L, "QIEC} o 5o e S| A 2 Ak A
T Utk e o F(F, A ES o S 072 BAE Ao, e Fro] AR
"QIE g} o Sro] AlotE A 4 )

Ao A B R ol A AE A 2 =
MEA SR FAEH 5 a1, FA 0 7 E 5 )

L2 B MY A Eo] A8E = e H Y/ 12 A 9
TAAE M oR ddstis Rolt) ofst Qlay Ax|ef g& A a2
x};‘q EU/EE}_: H]lﬂo g_] S}

25 FxshH, 139 #2000 73 w2 (image partitioner, 210),
(predictor, 220), #| A 7 < I 2] F-(residual processor, 230), 3l E 2 3]
*(entropy encoder, 240), 7}:F-(adder, 250), = B & F(filter, 260) X
(memory, 270)E ¥E3Fsto] F-AE 4= Qi) o Z5(220)F U E
(221) ® JIEZ o F57222)F T8 F Ut A A FE A 72300+
(transformer, 232), A} 8} - (quantizer 233), & Ookx}ﬁﬁ*(dequantlzer 234),
(inverse transformer, 235)8 &% 5 At A4 7L A & H(230)>

subtractor, 231)E | E3+a 4= 1t} 7R (250)F &4 F-(reconstructor)
H &5 A4 (recontructged block generator) = =3 5= LT} A<k 44
(210), ¢l 5-(220), Al A 72 A 2] 7(230), AE=Z ] 91519 7-(240),
(250) 2 G 260)= A Al ool uhe} sft o] 4o aF= 9o

| S S0 lar] HA = LR A ofsto] 4= 4= lv) g
._1__17/](270)‘C DPB(decoded picture buffer)E Z 3 = 31, YA & A% UH A o]
olste] A& 1 St 7] st=dlo] AEEEE v 2.8(270)& /2 F
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=
H1 o -,
Y HE 3frf o] 4] 7%7/] - (processing uni )Slfﬁ e oA A 9=,
A7 A F9-& 2 F- Y (coding unit, CU)el koL B 4= It} o] A9 2
FHE 7Y EE {4 (codlng tree unit, CTU) £+= Hol] 29 # 4 (largest coding

unit, LCU) 2. 2% F QTBTTT (Quad-tree binary-tree ternary-tree) <7-Z=°l] w2}

Al A S E (recursively) & E 7 vt o & 5o, st 9 W& A=
B &z vtolv Y B &, W/EE HY g 25 7|9 E 81 9f(deeper)
Aol B I FHER FEE St ol Af-dE B0l HE E

TE7F A AR E L vlel Yy B 4 ‘:g/r’Eb By g 7x271 vzl 484
7 Atk B vtel ] Bl 27 A H8E 5 vk vl ol 2 A

2
%= AT 2Y RS VIREe R F A w}e ;7"/‘ AA7E s E = Sk ©f
B A EAN ue 29 58 F& IR Ao 29 fyle] v HF
FY FHORAREE = 9o, B oo ua 39 41

A 714 & (recursively) B.UF 3H9] 51220 51 FUlER Lo H 49
Apolz=o] A FHlo] M A R QR ARGE 7 ) o VI 2 datel
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[152] [3%E1]
seq_parameter_set_rbsp() §{ Descriptor
sps_max_sub_layers_minusl u(3)
num_sub_pics_minus1 ue(v)
sub_pic_id_len_minus1 ue(v)
if( num_sub_pics_minusl >0)
for (1=0;1 <= num sub pics minusl; i++) {
sub_pic_id[ 1] u(v)
if( num_subpics_minusl > 0) §
sub_pic_treated_as_pic_flag[ 1 ] u(l)
sub_pic_x_offset[ 1 | ue(v)
sub_pic_y_offset[ 1 | ue(v)
sub_pic_width_in_luma_samples| i | ue(v)
sub_pic_height_in_luma_samples| i ] ue(v)
3
5
output_sub_pic_sets_present_flag u(l)
if( output_sub_pic_sets_present flag) {
num_osps_format sets ue(v)
for(1=0;1<num_osps_format sets —1; i++){
osps_width_in luma_samples| i | ue(v)
osps_height_in_luma_samples[ 1] ue(v)
profile_tier level(sps_max_sub layers minus1)[ 1]
3
num_output_sub_pic_sets ue(v)
for(1=0;1<num output sub pic sets—1;i++) {
num_sub_pics_in_osps[ i ] ue(v)
osps_format_set_idx[ 1] ue(v)
for(j=0;) <num_sub pics in_osps—1;j++) {
sub_pic id _in_osps[i][]] u(v)
5
¥
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[154]

[

2]

num_sub_pics_minusl plus 1 specifies the number of sub-pictures in each coded picture in the
CVS. The value of num_sub_pics_minus]l shall be in the range of 0 to 1024, inclusive.
sub_pic_id_len_minusl plus 1 specifies the number of bits used to represent the syntax element
sub_pic_id[ 1] in the SPS and the syntax element tile_group_sub_pic_id tile group headers. The
value of sub_pic_id_len_minusl shall be in the range of
Ceil( Log2( num_sub_pic minusl +1)—1to 9, inclusive.

sub_pic_id[ 1 ] specifies the sub-picture ID of the i-th sub-picture in each coded picture in the
CVS. The length of sub_pic id[ 1 ]is sub_pic _id len minusl + 1 bits.
sub_pic_treated_as pic flag| 1] equal to 1 specifies that the i-th sub-picture of each coded
picture in the CVS is treated as a picture in the decoding process excluding in-loop filtering
operations. sub_pic_treated as_pic_flag[ 1 | equal to O specifies that the i-th sub-picture of each
coded picture in the CVS is not treated as a picture in the decoding process excluding in-loop
filtering operations.

sub_pic_x offset[ 1 ] specifies the horizontal offset, in units of luma samples, of the top-left
corner luma sample of the i-th sub-picture relative to the top-left corner luma sample of each
picture in the CVS. When not present, the value of sub_pic x offset[ 1 ] is inferred to be equal
to 0. sub_pic_x_offset| 1] shall be an integer multiple of CtbSizeY.

sub_pic_y offset] i | specifies the vertical offset, in units of luma samples, of the top-left corner
luma sample of the i-th sub-picture relative to the top-left corner luma sample of each picture in
the CVS. When not present, the value of sub_pic_y_offset[ 1] is inferred to be equal to O.
sub_pic_y offset| 1] shall be an integer multiple of CtbSizeY.
sub_pic_width_in luma samples[ 1 ] specifies the width, in units of luma samples, of the i-th
sub-picture of each picture in the CVS. When the sum of sub pic x offset[1] and
sub_pic_width_in_luma samples[1] is less than pic_width_in luma_samples, the value of
sub_pic_width _in_luma samples[ 1] shall be an integer multiple of CtbSizeY. When not
present, the value of sub pic width in luma samples[1] is inferred to be equal to
pic_width in_luma_samples.

sub_pic_height in luma_samples| 1 | specifies the height, in units of luma samples, of the i-
th sub-picture for each picture in the CVS. When the sum of sub pic y offset[1] and
sub_pic_height in luma_samples[ 1] 1s less than pic_height in luma_samples, the value of
sub_pic_height_in luma_samples[ 1] shall be an integer multiple of CtbSizeY. When not
present, the value of sub pic height in luma samples[i] is inferred to be equal to
pic_height in luma samples.

It is a requirement of bitstream conformance that the following constraints apply:

— For any integer values of 1 and j, when 1 is equal to j, the values of sub _pic id[ 1] and
sub_pic_id[ j ] shall not be the same.

— For any two sub-pictures subpicA and subpicB, when the sub-picture ID of subpicA is
less than the sub-picture ID of subpicB, any coded tile group NAL unit of subPicA shall
succeed any coded tile group NAL unit of subPicB in decoding order.

— The shapes of the sub-pictures shall be such that each sub-picture, when decoded, shall
have its entire left boundary and entire top boundary consisting of a picture boundary or
consisting of boundaries of previously decoded sub-picture(s).
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[155]

[156]

[157]

The list SubPicldx] spld | for spld values equal to sub_pic_id[ 1 ] with 1 ranging from O to
num_sub_pics_minusl, inclusive, specifying the conversion from a sub-picture ID to the sub-
picture index, is derived as follows:

for(1=0;1 <= num_sub_pics_minusl; i++)
SubPicldx[ sub_pic d[1]]=1

output_sub_pic_sets present_flag equal to 1 specifies that output sub-picture sets and HRD
parameter for each output tile set are present. output sub pic sets present flag equal to 0
specifies that no output sub-picture sets are present.

num_osps_format_sets specifies the number of output sub-picture set format sets present. The
value of num osps format sets shall be in the range of 1 to 512. When not present,
num_osps_format sets is inferred to be equal to O.

osps_width_in_luma_samples| 1] specifies the width in luma samples of the i-th output sub-
picture set format.

osps_height in_luma_samples| 1 | specifies the height in luma samples of the i-th output sub-
picture set format.

profile_tier_level()| 1] specifies the profile, tier and level of the 1-th output sub-picture set
format.

num_output_sub_pic_sets specifies the number of output sub-picture sets present. The value
of num_output sub pic_sets shall be in the range of 1 to 512. When not present,
num_output_sub_pic_sets is inferred to be equal to 0.

num_sub_pics_in_osps| i | specifies the number of sub-pictures in the i-th output sub picture
set present. The value of num_sub_pics_in_osps[ 1 ] shall be in the range of 1 to 512. When not
present, num_sub pics_in_osps| i ] is inferred to be equal to 0.

osps_set_idx][ 1 ] specifies the index of the output tile set format associated with the i-th output
tile set. The value of osps_set_1dx[ i | shall be in the range of 1 to num_ots_format_sets — 1.
sub_pic_id_in_osps[ 1 ][ j ] specifies the sub-picture ID in the tile group headers of the j-th sub-
picture belonging to the i-th output sub-picture set.

FE 125 e, WA SPSel A Al B FHH &9 ol ek
A B (num_sub_pics_minus1)7} Al 219G = 5 It A E A Q 4
num_sub_pics_minusli= = A Y o] A B H 59 & eI = A& 5 &
74 Z o] 51 ¥ (variable-length-coded) 4 B.o|th. 1 & SPSi= A H I id, =
sub_pic_idE 37 st ARS8 218 2~ 9 A (sub_pic_id_len_minus1)®l] ]3]
AAH vk} ol Aol & HIE vl = 9 hn), 11 v, Zhzbe] A B
e, B 227 A 2 M G AE DA
= @ L(sub_pic_treated_as_pic_flag)7} A| T H T} =, A B I A 7} 2 X 2 A4
| =¥ v} (sub_pic_treated_as_pic_flag equal to 1), & *] 74 7| 3 (= T} &
A gk 7)ol A H Aol 4-8H T} sub_pic_treated_as_pic_flag 7} - 8.5} 4|
O W (sub_pic_treated_as_pic_flag equal to O) AE HAAE T2 A st
AAZA FHFHA Fe 5 Avk E3 x Ry Wakol A o A(LZA) B & T
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7H8-35FA] &2 7 -$-(output_sub_pic_sets_present_flag equal to 0), &= A H I 4]
A EZF EAEHA] ¢hi= A ¢ PA €} OSPS 4] Z 17} 7hg-ahdl, 8 M1
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[158]
[159]

[160]

[161]

[162]

[163]

[164]
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[3£3]
pic_parameter_set_rbsp() { Descriptor

pps_pic_parameter_set_id ue(v)
pps_seq_parameter_set_id ue(v)
loop_{filter_across_sub_pic_enabled_flag u(l)
single_tile_in_sub_pic_flag u(l)
if(!single_tile_in_sub_pic_flag ) {

0%
N
>~
o
o
'
)
[
=2
ke
et

loop_filter_across_sub_pic_enabled_flag equal to 1 specifies that in-loop filtering
operations may be performed across the boundaries of the sub-picture referring to the PPS.
loop filter _across _sub pic_enabled flag equal to O specifies that in-loop filtering operations
are not performed across the boundaries of the sub-picture referring to the PPS.

single tile in sub pic flag equal to 1 specifies that there is only one tile in each sub-picture
referring to the PPS. single tile in sub pic flag equal to O specifies that there is more than
one tile in each sub-picture referring to the PPS.

39045 st 7] B9 AEES A9 ATT A6 Y Fao] 4]
Ao Ae AAS e Ae] 55 AL ehlE AusH 44 9
78 & 2l “1(loop_filter_across_subpic_enabled_flag)7} PPSel] 334 5= Sl
chay, B 2 A 9] 94 Al o) PPSTLO E AIGHE = A& of] a1, 4] A1
7:1741 .JJHEI 7]. —*EHZL—— Spsoﬂ _L'o‘]-}E] /\1: o]ﬂ.
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dE 5o, 37 ¢ B ¥3 Z2E VIRt e g V] PPSE FEshE M B
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A ] ol = EF ol 7 Al 5] = A2 ol ar, Fd &efo] ~
= @l “1(single_slice_per_subpic_flag)E X513t =5 Q). 7] @ Lelol
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[165] [3%5]
tile_group_header( ) { Descriptor
tile_group pic_parameter_set id ue(v)
tile_group_sub_pic_id u(v)

[166]

[167]

[168]

[169]
[170]

[171]

[172]

[173]

if( rect tile group flag || NumTilesInSubPic > 1)

AE 2 g ae] AWE Az o F Sol, Ty Hol

tile_group_sub_pic_id identifies the sub-picture to which the tile group belongs. The length
of tile_group sub_pic_id 1s sub_pic_1d len_minusl + 1 bits.

The value of tile_group_sub_pic_id shall be the same for all tile groups headers of a coded
sub-picture.

F5H6e T, st JE= B 15 ElH AR ¢ dvk vk, HEEA
VA AA[ e 7F o 7] el Al = A2 ol o & &0, thE &9 &Y
]

BH= Sl 2 EY JRE thAE 4= 9laz, Flu] A H e 2ehE vhehn]E
AEID AE 2 24 S E A D A E A 243 Sefol 2ol #hdd 4= 9
212 A] o) A, SPS= Th & 39 L& ol A 49l AE s T e 4 g

[3£7]
output_sub_pic_sets_present_flag u(l)
if( output _sub_pic sets present flag) §
num_osps_format_sets ue(v)
resampling_osps_flag u(l)

for(1=0;1i<num osps_format_sets—1; i++){

if(resampling_osps_flag){

osps_width_in luma samples[1i | ue(v)
osps_height_in_luma_samples| 1 | ue(v)
}
profile_tier level(sps max_sub_layers minus1)[ 1]
}
A2 g 4o AlME 2 o B 5o, o 310

resampling_osps_flag equal to 1 specifies that the output sub-picture sets width and height as
specified by osps width in luma samples[i] and osps_height in luma samples[i] are present
in the bitstream. resampling_osps_flag equal to O specifies that the output sub-picture sets width
and height as specificed by osps_width_in_luma_samples|i] and
osps_height in_luma_samples[i] will not be present in the bitstream.

)

A

¥ 7288 FEIHE, AV SPSE V] AH HAES 38 = 9 A B

AEES] VU] R ol ol NEYL AT I NEY
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[174]

[175]

[176]

[177]

[178]

[179]
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