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(57) Abstract: An image decoding method according to the present disclosure may comprise the steps of: obtaining a neural-network
post-filter (NNPF) supplemental enhancement information (SEI) message, the NNPF SEI message including an NNPF characteristics
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of| 55 Aol 483t o & W -2 combined inter and intra prediction
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[70]

(232)2 AFE 5 9

5 (232)+= ]x A Al ol Ak 7 -g A-&ske] W2k Al GE(transform
coefflclents)g AR 4= Qi) of| & 5o, M3l 7] H 2 DCT(Discrete Cosine
Transform), DST(Discrete Sine Transform), KLT(Karhunen-Loeve Transform),
GBT(Graph-Based Transform), "=+ CNT(Conditionally Non-linear Transform) %
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7}4H-(adder, 340), 2 B ¥ - (filter, 350) 2 W] 22| (memoery, 360)5 3 &5} o]
T35 g Ak o F7(330)= Q1 H o F47(332) F SIET A SH33D)E
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[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

) 2.2](360)2] DPBOl A% (74 H) S A= AH o S5H332) A #=2

A2 AREE = At W 2P 360)= dA A U] 24U ARV ESHESE
Uagy) 859 929 AR L= o] By A Y 5559 32¢
AHE A 7 At A7 A" 24 ARE 38 1 £S5 244
AH L= A FH E5o 249 AR E &8sl Ysto]
o 5(332)0l et = Aok W 2 (360)= AA IAAH U HdH 55E]
B AMZE5S AR 5= 9ar, A EL o 323300l Agd 5= Q)

B A A A, A =

53} #2(200)2] ZEHE(260), QAE o =H221) 2
Ug Al

ANEZ} o FHH222)0 - A H HAA o &2 2+ 2 553} FX](300)2]
HE]HH(350), A E] o 54(332) L JAEFH A FHEB3DNE 5Y E=
¥ = 484 5=k
T4 ZEE Y /G gl et Al F2E oAl H o2 e
45 2, 29 E Y] 9/ -2 vl /e vad Ae E 1

sk Y Al 28, 18] a1 VCLI 819 Al 28l Alo) ol & A &
5 7155 ¥ 93k NAL(Network Abstraction Layer, Ul E 9] =1 4

MO o
bl ob X
Q‘L
W K

VCLOA = k58 @4 ol (&efol 2~ HlolB)E £ 8et= VCL tlo|H &
ARSI ALY, =2 oA gt&bu] ) A E(Picture Parameter Set: PPS), A # 2~
vt B A E(Sequence Parameter Set: SPS), H] t] @ 3} 2}v] B M| E(Video
Parameter Set: VPS) 52| A H.E ¥ 3l= v g A E = FAte] t]ay
Aol F7F4 o 2 & G $F SEI(Supplemental Enhancement Information) ™ A| A &
A 7 vk

NALol| A= VCLe| A A4 ¥ RBSP(Raw Byte Sequence Payload)©l] &t
AB(NAL % s thE F715lo] NAL -9 2 A S 4 9l t). o] o, RBSP+
VCLel A A g £efo] 2 dlol ¥, stebn| ] Al E, SEI H| A 4] 58 &tk NAL
# F e ol = 8l F NAL ol 3+ = RBSP ] o] Bl o] w2} 54 ¥ = NAL
5 Y ARE x5 9l

%= g4of) AT uke} o], NAL 51+ VCLol A A1 4 € RBSP9] e} VCL
NAL %! Non-VCL NAL F 2 & 724 4= 3lth VCL NAL 512 g4l
gt A E (&bl 2~ HolB)E E8etal 1= NAL 48 o u & = 9laL,
Non-VCL NAL & 448 t]z2dst7] flste] E 8 sk 4R (Ietn g A=
= SELHIA AHE FE9Fehal 2li= NAL fril & ov| e = 2l

%4423 VCL NAL §-, Non-VCL NAL - 519] Al =5l 9] d o] ¥ 14 9
e} e ARE S UESAE T3l AE5E 5 vk o710, NAL f-51-&
H.266/VVC 3} 32, RTP(Real-time Transport Protocol), TS(Transport Stream)
T A& A A0 HolH HElE Wy YU ESAE S8 AsE
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[104
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—t e e e

[106]

[107]

T A

A< gk ule)l o] NAL f 42 8l NAL - ol 335 = RBSP ¢ §
T Z(structure)ol] ek NAL 7% EFY o] &A= 3,1 9l o o]gld NAL &4
Eldol ot A H = NAL 745 sl ol Agds o] Alzadsd = 4= Qo

o & &o, NAL 5ol Aol theh 4 B (&efol 2 HolB)E EHsh=4]
o] o] whel 4] VCL NAL f-% EFS) 3% Non-VCL NAL 4 BFY 0 2 ¥4
T~ AT VCL NAL 4% EFY-2 VCL NAL -5 o] E3tsl= Aol A4 2 &+
Sof whel BH5E 5= 9.2, Non-VCL NAL £ Q& stalu] g A EQ &5
ol wek i 7 9l

o} 2| 3= Non-VCL NAL &4 Bt}l o] Z3tsl= stetn| B A E Q] F5F Fol whet
E4 % NAL 5 BFgl 9] Aojoltt,

- APS (Adaptation Parameter Set) NAL unit: APSE 3£ 38}= NAL - ol off gt
B

- DPS(Decoding Parameter Set) NAL unit: DPSE 3£ 38}= NAL - ol off ¢t
B

- VPS(Video Parameter Set) NAL unit: VPSE ¥ 33} NAL 4 Oﬂ tf st Bl

- SPS(Sequence Parameter Set) NAL unit: SPSE 3£ 313}= NAL #4 o] o) & gl <

- PPS(Picture Parameter Set) NAL unit: PPSE ¥ 3%+3}= NAL ] tf st EFQS

F 3 NAL 45 Bt 52 NAL 74 BF el & g Al e XJE% 7HAI, 271

Al A B = NAL fr 3 STl ol] #7dw]o] Al %‘ 2 5= k. ezl A7l

AEl 2~ A 1 = nal_unit_typed 5 .2, NAL 1 &2 nal_unit_type
o= 5A4E 4 Q.

Zetol 2~ Ftl(Egtol & FY] Al A Sefol 2~ Ft] A H)E 7] Sefo] 220
TEAoE AGT U= zqi/fﬂralr‘j] B & 283 5 2t} 7] APS(APS

A
A1 EYZS) B3 PPS(PPS A B 22)3= Bl o] o] Sefol & iz B Ao T H R
283 5 9l AR/ E S 33 5t A7) SPS(SPS A1 B )i
7o Al 2ol g 5A o R A8 5 ol AR/ e E E3e 5= )l
d71 VPS(VPS Al Bl 22) 3= T glojofol] &34 o= A& 5 3=
Ax/ateba) & 2318 4= 9lt) 4} 7] DPS(DPS 21 8] 2+)3= 1] t] @ Al
Ao R A8 = AR/ EE £ S Tk A
CVS(coded video sequence)2] concatenation®l] & ¥ 4 B/utev|H & 16{}% T
AT B A ol A 9] A B 2~ (High Level Syntax, HLS)2} &
AV E] 2 PPS A1 B 2~ SPS Al ¥l 2~ VPS 21 B 2~ DPS 4l B 2, = &efo] 2~ &t
AE 2 T Aol st E 3 = 3

B INAol A 47 23} ] ol A Tiﬂﬂcﬂ HEAEY =
Aag g s = QMY AE = FHA U Tﬂrﬂ/ﬁ” A AR, JAEZIEH
o AR, gAFE AR, IFZ HE Y AR 58 X3 ol 3]
&abol 2 gl ol 23 G, 4] APSell X3 A1 47| PPSel M
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[114]

, 7] VPSoll 3E8kE A W /o= 4] DPSO

o] Axlel tff 3t ¢l &2 H] E A~ E ¥ BitstreamToFilter©] 31, <% -2 NNPF = &
A4 &9 2] 2~ E ListNnpfOutputPics©] T}, ¥ 4], BitstreamToFilter 7} U 5% %] a7,
2] 22 E CroppedDecodedPicturest BitstreamToFilterE U] 7% ¢F 21} &2
TANE I3 2 uzdd g5 gaEx AT F AR =, shvto
Aol thek B & 3Z 2 A 2= CroppedDecodedPictures©l] <4 3k, sk
o] 4¢] NNPF7| 240 sl 2h7bo] A5 2 2 ¥ 3 A (cropped decoded
picture)ol] el =& =M= FHE 4 0 & 28 ¥t} ListNnpfOutputPics 9]
A=Y A= =9 oAU Rl

EA AIZEJA2E 2o} I E I A = ListNnpfOutputPics W ol 3Fu} o] /4
A 0] A= F "}, CroppedDecodedPictures W 2] o] = 54 3 A o tfj 3| t}~<2]
NNPF7} €48 3} 5] o] 9l31 NNPF 5 o] = o] & A st = ol Lol .t E-3faL
A Rt A gy w5 dEo] &&= Ao, 54
NNPF7} 4] 8 ¥ 52 5 M el = =] 9 F-kat A 471 Al ool

S %38hi= ¥ B Y A2l CroppedDecodedPictures©l] <& ) &)
NNPF7F €433t Zh o] A5 2 Had | (A -2 A3 )l 482
T Atk A A FH Ao NNPFE 482 v, 28 ¥ ¥ 2/HEE BibE 452
NNPEC SEI #] A #] & A[ Rl €] 2ol] WA NNPF A 2F5 @A) = %}of] 3 %]

%] g8 0 = 4 NNPFol| 2|3 AJA] o},

A A = A o] NNPFE % -§-& u], NNPF2| &2 8l (tensor)dll #]74 5] +=
NNPFE % &2 24 NNPFel| 9|8 A ¥ = A 59 oAM= &9 oA olth
2% NNPF7} € 2] = *} o] -8 w}A] 2} NNPF$! 74 -, NNPFe]| £ &

A 7d = 3L NNPF A a}o] o8l 3 H 2252 NNPF2| &3 dlA o] # 7}
A& = oA 9F 22 54 & ListNnpfOutputPicsol] 3312 4= )t}
N ¥ ~E HH 5 X (Neural-network post-filter characteristics, NNPFC)
F 1WA 1 39] A& NNPFC 4 8l 2~ 25 LpeFIT]

i
Ir
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F1]
nn_post_filter characteristics( payloadSize ) { Descriptor
nnpfc_purpose u(16)
nnpfc_id ue(v)
nnpfc_base flag u(1)
nnpfc_mode_idc ue(v)
if( nnpfc_mode _idc == 1) {
while( Ibyte_aligned() )
nnpfc reserved zero bit a u(l)
nnpfc_tag uri st(v)
nnpfc_uri st(v)
}
nnpfc_property present flag u(l)
if( nnpfc_property present_flag ) {
/* input and output formatting */
mnpfc_num_input pics_minusl ue(v)
if{ nnpfc_num_input_pics_minusl >0) {
for(1=0;i <= nnpfc_num_input_pics_minusl; i++)
mnpfc_input pic_output flag[i] u(1)
mnpfc_absent input pic zero flag u(l)
}
if( chromaUpsamplingFlag )
mpfc out sub ¢ flag u(1)
if( colourizationFlag )
nnpfc_out_colour_format_idc u(2)
if( resolutionResamplingFlag ) {
nmnpfe_pic_width num_minus1 ue(v)
nnpfc pic width denom minusl ue(v)
nnpfc pic height num minusl ue(v)
mnpfc_pic_height denom minusl ue(v)
}
if( pictureRateUpsamplingFlag )
for(i=0; i <nnpfc num input pics minusl; i++)
nnpfc_interpolated picsf i ] ue(v)
nnpfc_component last flag w(l)
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[116]

[

2]

PCT/KR2024/009604

nnpfc_inp format idc

ue(v)

nnpfc_auxiliary inp idc

ue(v)

nnpfc_inp order idc

ue(v)

if( nnpfc_inp format idc == 1) {

if( nnpfe_inp order idc = 1)

nnpfc_inp tensor luma bitdepth minus8

ue(v)

if( nopfc inp order idc = 0)

mnpfc_inp tensor_chroma bitdepth minus8

ue(v)

}

nnpfc_out_format idc

ue(v)

nnpfc_out_order idc

ue(v)

if{ nnpfc_out format ide == 1) {

if( nopfc_out order idc 1= 1)

nnpfc_out_tensor luma bitdepth minus8

ue(v)

if( nnpfc_out order idc = 0)

mnpfc_out_tensor chroma bitdepth minus8

ue(v)

}

nnpfc_separate_colour_description_present_flag

w(l)

if( nnpfc_separate_colour_description_present flag ) {

nnpfc_colour_primaries

u(8)

nnpfc transfer characteristics

w(®)

if{ nnpfc_out_format ide == 1) {

nnpfc_matrix_coeffs

u(8)

mnpfc_full range flag

u(l)

}

}

nnpfc_chroma_loc_info_present flag

u(l)

if{ nnpfc_chroma loc_info present flag)

nnpfc_chroma sample loc type frame

ue(v)

nnpfc_overlap

ue(v)

nnpfc_constant patch size flag

u(l)

if( nnpfc_constant patch_size flag) {

mnpfc_patch width minusl

ue(v)

nnpfc patch height minusl

ue(v)
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[117]  [3E3]

} else {
nnpfc extended patch width cd delta minus] ue(v)
nnpfc_extended patch_height cd delta minusl ue(v)
}
mnpfc_padding_type ue(v)

if{ nnpfc_padding type == 4) {

if( nnpfe_inp order ide 1= 1)

nnpfc_luma padding val ue(v)
if{ nmpfc_inp _order_ide 1= 0) {
mnpfc_cb _padding_val ue(v)
nopfc_cr_padding_val ue(v)
}
¥
nnpfc_complexity info present flag w(1)
if{ nnpfc_complexity info present flag) {
nnpfc_parameter type idc u(2)
if( nnpfc_parameter type idc != 2)
nnpfc_log2 parameter bit length minus3 u(2)
nnpfc_num_parameters_idc u(6)
nnpfc num kmac operations idc ue(v)
nnpfc_total kilobyte size ue(v)
}
nnpfc_metadata extension_num_bits ue(v)

if( nnpfc_metadata extension num bits >0)

nnpfc reserved metadata extension uv)

}
/* ISO/IEC 15938-17 bitstream */

if( nnpfc mode idc == 0) {
while( byte_aligned() )
nnpfc_reserved zero_bit b u(®)

for(i=0; more_data_in_payload(); i++)
nnpfc payload bytef i ] b(8)

}
}

[118] I 1 WA 3% 39 NNPFC Al 8] 2 -2 = SEI(supplemental enhancement
information) W A| Al FEj = Al 19 4 o) 3 1 WA 3 39| NNPFC 4 8]~
T-ZE5 Alz2d ¥ 3= SEI W Al A 3= NNPFC SEI H| A A 2kar x| 4 = 5= g}

[119] NNPEC SEI "] A| ] = 3] €] (post-processing) BE] & o] &9 4= = A A&
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SAS 7 A 54 A A5 el 54 ¥ A 2] HE[E(NNPFs)2] A&
M 2~ E ¥ 24 8 SEI W A A E(neural-network post-filter activation SEI

o]

gotol Uehd 5 gtk o714, T A e BE'eh EoaE AE
7

(e} ]-;(E] —),\_‘ AN .

[120]  ©]2]gF SEI WA A &5 Ab&she i ofefje} 2 Mg Heo|rt da s o
A

[121] 'TH} ME S 8 I A Y] e sol= 22} CroppedWidth 2
CroppedHeight= Y-EFd 4= 91T}

[122] - 0 WA] numInputPics-12] ¢ 2] 8 2 idxE 74 = 8 HA 59 Frp AE
of 2| o] €1 CroppedYPic[idx] £}, F 2 v} 412 o] 2 9] 91 CroppedCbPic[idx] %
CroppedCrPic[idx] = o] &o] &Al 8= 74 -5-ofl NNPFel| o ¢t 9} & 0. & o] &4 4
3)

[123] - BitDepthyi= A& 4 Fe] Fv} A1 o el olo] h3k v E 145 Lhebd 5
o]

[124] - BltDeptth N Ao AEn ME oY ol E(EAF = A9 B E
91222 vebd 5 9l

[125] - ChromaFormatldc = ELE-_H} ¥l A 25 YEeRd S 9l

[126] - nnpfc_auxiliary_inp_ide2] gtol 191 4%, ZEH %= Ao 3k o #ll o]

StrengthControl Val[idx]+= 0 W 4] numInputPics-19] W 919 18 2~ idx & 7HA] =
A HAAEd 0 A 1 HA e A5 E5eof gkt

[127] 1203 7HA3= 918 S 2] 3= 7] NNPEC SEI H| A Ao 2] &ff 4
NNPF7} NNPFA SEI W] A| %] o]] o] 3| 4] &4 3} 5] = ) A o] th &3 = vt 0 WA
numlInputPics-12] H 2] S1El A~ & 71X = 8 H A= &4 s
F1E 7HAR = A8 FA 2o a2l

[128] H 9= SubWidthC 2 SubHeightC+= ChromaFormatlde 2% #2449l

Eléﬂﬂmﬂg‘WJNMﬂmmﬂ1lk A ok M= vE
nnpfe_id kS 7FA = & ©]42] NNPEC SEI W A %] 7} & 3k 2 A of] of &
émaﬂqﬂﬂﬂE@%COWQNMWBHﬂMﬂ%HE%ﬂ%@%
nnpfc_purpose ' nnpfc_mode_idx gk 7FH2 = 3l

[129] nnpfc_purposes= 3% 3¢ "8 A| 1= NNPF9| -2 & ‘/}E]r A 5= Utk o714,
(nnpfc_purpose & bitMask)7}F 0¢] o} Z1-= NNPF7} 3% 39| bitMask 42 1 7%
542 7HA AL &2 W 57 Atk nnpfe_ purpose”F 0X. T H.aL
(nnpfc_purpose & bitMask)7F 091 7 9- bitMask #k 2} &1 ¥ 2% 2 NNPFo||
A g %] & 4 AT} nnpfc_pupose”} 0] NNPF7} AF-8-2 4= gl T},

[130] nnpfc_purpose 4k H| EZ~E jof| A 07§ 6371 4] 2] HH 9] o] & 4] 8] of §Ht,
nnpfc_purpose®l] Ttk 64 W A] 65535 7L &5 A& 913l o o2 = 3l o,
HEAE o] SA8H4] & o+ vt v U & 64 A 65535 1919
npfc_purpose S 3 3F5Fi= NNPFC SEI H| A %] & FA] & of gt}
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[131]

[132]

[133]

[134]

[135]
[136]

[137]

[138]

PCT/KR2024/009604

[3£4]
bitMask Interpretation
0x01 ZHOI A S 2 A
oo | ELRIRGIER G e
0x04 AL 2MEY (LY E= 50| 57t E= Z4)
0x08 YA B0E YHET
0x10 HE B4 AMEY (FOHIE BA E= S20HHE B2 57h
0x20 A ALK

nnpfc_purpose”t L 21t I EH, |3 A E D, AR £ 5§
uﬂ/\ cﬁ}\ﬂ—ha i) Aﬂ/\]—g}a 7} 7 323 g} NNPF/] ¥z o

= 1=

T -

e

E-A 3= ¥4+ E chromaUpsamplingFlag, resolutlonResamphngFlag,

pictureRateUpsamplingFlag, bitDepthUpsamplingFlag, 2 colourizationFlagi=

Iz Sﬂ_ 71—0] o] EE] Z,: olq_

[3£5]

T

T .

T

S 0

chromaUpsamplingFlag = ( ( nnpfc_purpose & 0x02)>0)?1:0
resolutionResamplingFlag = ( ( nnpfc_purpose & 0x04)>0)?1:0
pictureRateUpsamplingFlag = ( ( nnpfc_purpose & 0x08 )>0)?1:0
bitDepthUpsamplingFlag = ( ( nnpfc_purpose & 0x10)>0)?1:0
colourizationFlag = ( (nnpfc_purpose & 0x20)>0)?71:0

nnpfc_purpose] ol F gho] - AFE-H = A9

& 73 2 X] 81 nnpfe_purposeel] &8l A o] 3 b A A ¥ 1= Al e

e ER 4 5 9.

ChromaFormatldc”7} 3¢] ¥ chromaUpsamplingFlagi= 03} -5 & 3f| of T

ChromaFormatldc 5=+

0%} 52 &l of Fhe.
pictureRateUpsamplingFlag 7} 10] a1, ¢1 €] 2
fp_arrangement_types 74 = Z#| ¢ 3f 7 v

&
arrangement SEI message)oﬂ AAEH P& JE HAH =

—

Q) 7 i E SEI WA A oF A 5 3l

nnpfc_id+= e A & 2dEsli= o }_Q.SL Z=9l=

AT} nnpfe_id 7k 0 WA| 232-29] W 9ol EA) 8l oF gt 256 HA] 5

59k E A%

fp_arrangement_type 2 & #k<| fp_current_frame_is_frame0_flagE 7}4] =

1=

HE

=
=

t
9z o2

[u—
[u—

2= 0% A= HH7F59F TLF
SEI #| ] A](frame packing

o m?L‘
Ne,

A}7] SEI WAl A 2] A1 8l A=

= chromaUpsamplingFlag 7} 0¢] ¢} % colourizationFlagi=
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[139]

[140]
[141]

[142]

[143]
[144]

[145]

[146]
[147]

[148]

[149]

21 7] 232 -2 W99 nnpfe_id 42 FF A2 98 o oFE 5= 3l
U EL 256 WA 511 8 9] iz 20 W] 2222 8 9] 9 nnpfe_idE 7}{]
NNPFC SEI ™| A x| & 5 A] & o} 3t}

NNPFC SEI W Al A 7} & 2] CLVS(Coded Layer Video Sequence) W ol 4] &4
nnpfe_id gk-& 7HA3= vl 2 54 4k 3 A Al NNPEC SEI ¥l A A 91 7 $-o) =
theol 484 4 glut.

7] SEL A A 1= 7] ¥base) 41 2] % E|(NNPF)Z HERd = 3]

- 471 SELMIAI A=, &9 A A, @A) CLVS7EE =9 w74 dA)
A B A golofje BE gEshe vadd HA 5 ddd

nnpfc base_flag®] #k 12 SEI W]l A| A 7} 7] ¥~ NNPFE W A|3F= 21& e 5=
AT} nnpfe_base_flag®] %k 0-2 SEI W] A| %] 7} 7] - NNPFol] ## H ¢ ujo] E
WA S AL e 4 9

npic_base_flag ko= TH&-51 419 2710] 481 5 gk

- NNPFC SEI || A X 7} @ A CLVS Weoll 4 57 nnpfc_id 4t= 7FA] = vl 24
%2214} 2 %] NNPEC SEI ¥ A1 2] Q1 7 % nnpfc_base_flag 25 13 S & oF
gkt

- NNPFC SEI " A #] nnpfcB7} @ A CLVS W ol A £4 nnpfc_id kS 7F< &=
U sy A 4 A A NNPEC SEI H| A A 7} o} AL nnpfe_base_flag %ko] 13
& U3 7§ NNPFC SEI Ml A Al = v 22 =414, 5 A 8 nnpfe_id 468 7FA =
S H A NNPFC SEI H] Al A nnpfcA 2] BHE o] ofof gt} < nnpfcB9| o] 2 &
8l == nnpfcA 2] Ho] 2= Z el X9} F U of gl

nnpfc_base_flag®| 0°]H T}5-0] 484 5= 3l

- 7] SEL Ml Al Al 3= & A & nnpfe_id 4L 7}7<]t t] 2Tl Ao A M=
7] - NNPFol| & Jdlo] EE A ost = it} Ao EEL 74 ¥ A a1
23] 7+ g0l E7L A CLVS Well A EA nnpfc_id 3H-S 7=, v 2 W
A4 2 A NNPFC SEI W A] 2] o] 9] &l 8§ A] ®l NNPF¢! 7] - NNPFol| % -&19
T ATt 471 SEL WA A] o)) o] & A o]  NNPF+= ‘& ¥ ¢ nnpfe_id 442 7H4 &
71 % NNPES} #h36] 4471 SEI vl Al Al ol] 2]3l) 4 2]l o vllo] &2 #8-5to]

i
Mm

o)

al

d71 SEL WA A=, @A CLVS7F & 52 m7hA] iz A A CLVS Weoll M &4
A9 U 3 slol 9 v HAS Asl® A 29 A
Nz 34 2 A dlolole] BE Fais Uy %A )

%] 31, nnpfc_base_flag7} 00] 21 @ A CLVS W] T] W& 52 nnpfc_id 4k-&

i, U e ol A $-<438F= NNPEC SEI H| A <] 9} o 2 = 3l
nnpfc_mode_idc 2] 3k 0-= 471 SEI WA X] 7} 7] & NNPF&

g Al 5FA U (nnpfe_base_flag®] 191 7d-5-) & L ¢t nnpfe_id 42 25 71+ NNPFol|
ol 75 ¢] g o] E Sl(nnpfc_base_flag7} 091 7 5-) ISO/IEC 15938-175 =53+

= YA
Mo X 2

>
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MEXEYS £

< vebd = Sloh

[150] nnpfc_mode_idc”7} 121 7 - nnpfc_mode_idc 2] 4t 1 nnpfc_id gtoll I ¥ 7] =
NNPF7} 21 A )& el 4= 9l o, A7) 217 -2 Bl 1 URI nnpfc_tag_uri=
2 H % = &A1& AF2-3Fo] nnpfe_uri® A E URIC o8] A8 5= ANA WL 5=
At} nnpfc_mode_idc7} 021 4 9-, nnpfc_mode_idc 2] ¢k 1-2 5 gk nnpfe_id 4k<
7}zl 71 - NNPFol| T &F ¢ o] o] £ 7} ¥} 2 URI nnpfc_tag uri® 2] ¥ = &2 <
AL&-3o] nnpfe_uri® ¥ A1 ¥ URIZ A o E -2 veEbd 4= Qo)

[151] nnpfc_mode_idc 2] g2 H|EAEFHol A 0 U %] 1] H ol EA) 5] of gt}
nnpfc_mode_idc®ll ™ gk 2 W] %] 255 W o] b2 &5 ALEE& 3l o oFE
now HEAEY EAeA] & 7 Atk HAH &2 2 A 255 H 99
nnpfc_mode_idcZ 7} = NNPFC SEI W A A & F-A] 8l of ghc}, 255 B} &
nnpfc_mode_idc®] #LEZ HEXAEH | EAjshx| o, aFe AL8-S 913

ol oFH A o2 = Ut

[152] nnpfc_reserved_zero_bit_at= H|EXEH oA 03} &L 3 of $tr}, t] 2| &
nnpfc_reserved_zero_bit_a2] %to] 00| o}] NNPFC SEI W A| A &-& F-A] 8| of
s}

[153] nnpfc_tag_uri¥ 7]+ NNPFE o] ¥ = 2 7 v W= nnpfc_uriol 2] 3]
&A% nnpfe_id ¢L-& 7HA &= 7] ¥ NNPFe} 3} 2
AR E A5l IETERFC 41519 S A6l ~ 2 AJdl el 25 714 = gl 1

URIE ¥3%+3 4= qlt),

[154] nnpfc_tag_urit % 5 71 & glol % nnrpf_urioll 2] 3] WA ¥ A4
dlolele] §4g mfahAl A 4 ok
[155] "tag:is0.0rg,2023:15938-17" 7} & Y gt nnpfc_tag_urit= nnpfc_uri= 2]H ¥ A4 %

o] E] 7} ISO/IEC 15938-17-2 +4=8HS e 4= )

[156] nnpfe_uril= 7] 5= NNPFE A} 5] 3= A4 9 3= 58 nnpfe_id 24 7HA] =
7] ¥ NNPFol| th & §] o] E & 2] '8 3}+= IETF Internet Standard 6691 3 A ¥
ARl 2~ 9l A H Bl A5 71X 3= URIE E8HsE 4= Q)

W H = = d-ua =T T
[157] nnpfc_formatting_and_purpose_flag®| ¢} 1-= 2 54, J¥ ¥ &4
FAY W B A E A Ay ET EAEE YR o v
nnpfc_formatting_and_purpose_flag®] 4t 0-= ZE] &5-2] 9l=ed gl &= 2
D B3 AEE e deHET EA5HA Fe-& Wb 5 ok

[e]

[158] nnpfc_base_flag7} 191 7 -5~ nnpfc_property_present_flag-= 13}

offt
1e
:(‘>L_r‘

(o3
o
o
o

[159] nnpfc_property_present_flag7F 0¢1 73 -9- nnpfc_property_present_flag7} 1$1
Aol EAFE 5 = e A dedEF ] G52 7] SELHA A7}
AUl ol EE Al F3h= 7] ¥ NNPFE X 36t NNPEC SEI H| A %] ol A 715 ¢
g e AR EE dos Bdsita F2E 5 )

[160] NNPFC SEI " Al A nnpfcCurr7} @ Al CLVS Wl A 54 nnpfc_id gk 7F4] =,
t] 32 244k A H A NNPFEC SEI Hl A A 7F o} Y oz, A7) &4 nnpfe_id 343
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[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

b

N

2ol W
oo mo 1
i gait

13 #) NNPFC SEI ¥ 4] #] 2] HhE5o] o} ™ (5, nnpfc_base_flag %ko] 03}
), nnpfc_property_present_flag®] #tol 13} 5L gk 749 th5-2] Al oF 2710]

A
T3

- NNPFC SEI ﬂﬂ Al A 2] nnpfe_purpose 4k & A CLVS Woll 4 54 nnpfc_id
S 7HA=, Tl 29 A1 S A NNPEC SEI #| A 4] 9] nnpfe_purpose 4k

Oa] &l of gkt

- NNPFC SEI WA | | A T] 2% <44} nnpfc_complexity_info_present_flag
¢koll @ 31 nnpfc_property_present_flag ¥ of] = A8l A A EZ9] ZLE2
& 2] CLVS Woll A 54 nnpfe_id 452 714 <=, Tl 29 =4 A %] NNPFC SEI
HA| x| o] el A8 2 A A EF9] gLET Tds|of g,

& ) CLVS Well A &4 nnpfe_id 35S 7HA) 3=, v 29 <544 31 %] NNPEC
SEI W A] %] o]l A (3} 7] &] nnpfcBase = EA| )
nnpfc_complexity_info_present_flagi= 03} -5 U s} 1}

4

[o

nnpfc_complexity_info_present_flag 2.7 13} & sjof s}al tf g0 25 A g2
T 3

- nnpchuer] nnpfc_parameter_type_idct= nnpfcBase 2]
nnpfc_parameter_type_idc 9} & A 3l o gt}

- nnpfcCurr®] nnpfc_log2_parameter_bit_length_minus3+= &4 6= 74 5-
nnpchaseQ] nnpfc_log2_parameter_bit_length_minus3Q]r 2F AL gLolof g,

- nnpfcBase 2| nnpfc_num_parameters_idc®] 0°] ¥, nnpfcCurr2]
nnpfc_num_parameters_idc 03} & 8f oF gt}

- 1% X &S H (nnpfcBase2| nnpfc_num_parameters_idc”7} 0E. T} &)
nnpfcCurr®] nnpfc_num_parameters_ide= 0}X.T} =31 nnpfcBase 2]
nnpfc_num_parameters_idc 2.t} 2} A L olof sir}

- nnpfcBase 2] nnpfc_num_kmac_operations_ide”} 0°] ¥, nnpfcCurr2]
nnpfc_num_kmac_operations_ide = 03} & & 8] of st}

- 1% %] ¢S H (nnpfcBase 2| nnpfc_num_kmac_operations_idc 7} 0X.T} )
nnpfcCurr®] nnpfc_num_kmac_operations_idc+= 0X.T} =131 nnpfcBase 2]
nnpfc_num_kmac_operations_idc ®.T} 2 A Zrolof gt}

- nnpfcBase 2| nnpfc_total_kilobyte_size”7} 0°] ¥, nnpfcCurr2]
nnpfc_total_kilobyte_sizet= 03} & & 8l oF ),

- 1¥ A 2 S H (nnpfcBase ] nnpfc_total_kilobyte_size7} 0.} ) nnpfcCurr 2]
nnpfc_total_kilobyte_sizet= 0}X.T} =131 nnpfcBase ] nnpfc_total_kilobyte_size 2.t}
A7} gofok B

nnpfc_num_input_pics_minus1 +_1-= NNPF¥] §] &2 0 & A}-8-5] = I A 59
75 el 4= )t} nnpfc_num_input_pics_minus12] 5= 0 W #] 632] H 9] <)
A8l oF g+t pictureRateUpsamplingFlag©| 17} & gk 72 $-
nnpfc_num_input_pics_minus19] ¢S 0X.t} 7 of st}
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[173] ~ NNPFoll th&t 9 5 0 & AFE-¥ 1= A A 52| & el = ¥ 5 numlnputPicsi=
the-o] =4 13 ol =€ 5= vt

[174] [<=4] 1]

[175] : : . .

numInputPics = nnpfc_ num_input pics_minusl + 1
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(nnpfc_pic_width_denom_minus1 +1)2] 41 1+ 16 WA] 162] H 2ol EA| 3l of
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[184] nnpfc_pic_height_num_minus1 + 1 2 nnpfc_pic helght denom_minusl + 1=
CroppedHeight®ll ¥+ NNPF & ¥ I A o] 9] 2|l &% v &0l tjsto] 2h2t
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[195] [3%6]

for( 1 = 0, numOutputPics = 0; i < numInputPics; i++ )
if( nnpfc_input pic_output flag[i]) {
InpIdx[ numOutputPics | =1
numQutputPics++
3
NumlInpPicsInOutputTensor = numQOutputPics
if( pictureRateUpsamplingFlag )
for(1=0;1 <= numlnputPics — 2; i++)
numOutputPics += nnpfc_interpolated pics[1 ]
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[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

InpY(x)=x+((1 << BitDepthy)—1)
InpC(x)=x+((1 << BitDepthc)—1)

nnpfc_inp_format_idc®] gto] 101" NNPFY] 99 gt&=2 #3 gl
A & (unsigned integer numbers)©1 ¥, &5 InpY() E InpCO=> 3£ 73 ol
FEE g v

- AT

[327]

shiftY = BitDepthy — inpTensorBitDepthy
if( inpTensorBitDepthy >= BitDepthy)
InpY(x)=x << (inpTensorBitDepthy — BitDepthy )
else
InpY(x )=Clip3(0, (1 << inpTensorBitDepthy ) — 1, (x + {1 << (shiftY —1))) >> shiftY )

shiftC = BitDepthc — inpTensorBitDepthc
if inpTensorBitDepthc >= BitDepthc )
InpC( x } =x << (inpTensorBitDepthe — BitDepthc )
else
InpC(x ) =Clip3(0, (1 << inpTensorBitDepthc )— 1, (x+ (1 << (shiftC—1))) >> shifiC)
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[218]

[219]

[220]
[221]

[222]

[223]

[224]

[225]

[226]

nnpfc_inp_tensor_luma_bitdepth_minus82] %ol 0 Wi A 242 *H 9ol & 4] 3] of

= AL M EAEY A4 9 QT A ol T}

nnpfc_inp_tensor_chroma_bitdepth_minus8 + 8- & A~ dlAf o A =z 2w}

AEZ 52 HE 925 el 4= 9lt} inpTensorBitDepthc 2] 22 =2 63}
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inpTensorBitDepthc = nnpfc_inp tensor chroma_ bitdepth minus8 + 8

nnpfc_inp_tensor_chroma_bitdepth_minus82] #to] 0 U %] 242 H 9] o] & A]j 3] of
s AL N E2EY A5t e] @ FALolT)

nnpfc_auxiliary_inp_idc©] 1°]¥ ¥ 5> strengthControlScaledVali= U2 3F 9%}
ol frd 4 9l

o
[3£9]

for( 1= 0; i < numlInputPics; i++)
if( nnpfc_inp format ide == 1)
if{ nnpfc_inp_order idc == 0 || nnpfc_inp order idc == 2 ||
nnpfc_inp order idc == 3)
strengthControlScaledVal[ 1 ] =
Floor ( StrengthControlVal[ i ] * ((1 << inpTensorBitDepthY )—1))
else if( nnpfc_inp order idc == 1)
strengthControlScaledVal[ 1] =
Floor ( StrengthControlVal[i] * ((1 << inpTensorBitDepthC)—1))
else
strengthControlScaledVal[ i ] = StrengthControlVal[ i ]
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HAp7 ol goll 4= gk

A~
T .
= F3 cTop 2 49 ®lA o 2358 MEE9] 3 %]l o gt
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[227] [3£10]

for( i = 0; i <numiInputPics; i++) {
if( nnpfc_inp_order_idec == 0)
for( yP = —nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
for( xP = —nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++) {
inpVal = InpY( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight,
CroppedWidth, CroppedYPic[i],0))
yPovlp = yP + nnpfc_overlap
xPovlp = xP + nnpfc_overlap
if( Innpfec_component_last_flag )
inputTensor] 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpVal
clsc
inputTensor| 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpVal
if( nopfc_auxiliary inp idc == 1)
if{ Imnpfc_component_last_flag )
inputTensor] 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i |
clsc
inputTensor] 0 I[ i ]{ yPovlp ][ xPovlp ][ 1 ] = strengthControlScaledVal[ i ]

else iff nnpfc_inp_order_ide == 1)
for( yP = —nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
for( xP = —nnpfc overlap; xP < inpPatchWidth + nnpfc_overlap; xP++) {

inpCbVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
CroppedWidth / SubWidthC, CroppedCbPic[i],1))

inpCrVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
CroppedWidth / SubWidthC, CroppedCrPic[i],2))

yPovlp = yP + nnpfc_overlap

xPovlp = xP + nnpfc_overlap

if( Innpfc_component last flag) {
inputTensor] 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpCbVal
inputTensor] 0 [i][ 1 ][ yPovlp ][ xPovlp ] = inpCrVal

} else {
inputTensor{ 0 I[ i ][ yPovlp ][ xPovlp ][ 0 ] = inpCbVal
inputTensor] 0 ][ i ][ yPovlp ][ xPovlp ]{ 1 ] =inpCrVal

}
if( nnpfc_auxiliary_inp_idec == 1)
if{ 'nnpfc_component _last flag )
inputTensorf 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ]
else
inputTensor] 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = strengthControlScaledVal[ i ]
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[228] [311]

else if{ nnpfc inp order idc == 2)
for( yP = —nnpfc_ovcrlap; yP < inpPatchHcight + nnpfc_overlap; yP++)
for( xP = —nnpfc overlap; xP < inpPatchWidth + nnpfc_overlap; xP++) {

yY =cTop +yP

xY =cLeft + xP

yC =vY / SubHeightC

xC =xY / SubWidthC

inpYVal = InpY( InpSampleVal( yY, xY, CroppedHeight,
CroppedWidth, CroppedYPic[i],0))

inpCbVal = InpC( InpSampleVal( vC, xC, CroppedHeight / SubHeightC,
CroppedWidth / SubWidthC, CroppedCbPic[i],1))

inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / SubHeightC,
CroppedWidth / SubWidthC, CroppedCrPic[1],2))

yPovlp =yP + nnpfc overlap

xPovlp = xP + nnpfc_overlap

if( Innpfc_component last flag) {
inputTensor[ 0 ][ i ][ 0 1] yPovlp ][ xPovlp ] = inpYVal
inputTensor[ 0 ][i ][ 1 ][ yPovlp ][ xPovlp ] = inpCbVal
inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = inpCrVal

}else {
inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] =inpYVal
inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpCbVal
inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = inpCrVal

if{ nopfc auxiliary inp idc == 1)
if( !'nnpfc_component last flag)
inputTensor[ 0 ][ 1 ][ 3 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ]
else
inputTensor| 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = strengthControlScaledVal[ i ]
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[229] [3E12]

else if( nnpfc_inp order ide == 3)
for( yP = —nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
for( xP = —nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++) {

yTL=cTop +yP *2

XxTL=cLeft+xP *2

yBR=yTL +1

xBR =xTL +1

yC=cTop/2+yP

xC=cleft/2+xP

inpTLVal = InpY( InpSampleVal( yTL, xTL, CroppedHeight,
CroppedWidth, CroppedYPic[i],0))

inpTRVal = InpY( InpSampleVal( yTL, xBR, CroppedHeight,
CroppedWidth, CroppedYPic[i],0))

inpBLVal = InpY( InpSampleVal( yBR, xTL, CroppedHeight,
CroppedWidth, CroppedYPic[i],0))

inpBRVal = InpY( InpSampleVal{ yBR, xBR, CroppedHeight,
CroppedWidth, CroppedYPic[i1],0))

inpCbVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
CroppedWidth / 2, CroppedCbPic[1],1))

inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
CroppedWidth / 2, CroppedCrPic[1],2))

yPovlp = yP + nnpfc_overlap

xPovlp = xP + nnpfc_overlap

if( Innpfc_component last flag ) {
inputTensor| 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpTLVal
inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] =inpTRVal
inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp | =inpBLVal
inputTensor| 0 ][ 1 ][ 3 ][ yPovlp ][ xPovlp ] = inpBRVal
inputTensor| 0 ][ 1 ][ 4 ][ yPovlp ][ xPovlp ] = inpCbVal
inputTensor] 0 ][ 1 ][ 5 ][ yPovlp ][ xPovlp ] = inpCrVal

Yelse {
inputTensor| 0 ][ i ][ yPovlp ][ xPovlp ]J{ 0] = inpTLVal
inputTensor| 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpTRVal
inputTensor| 0 ][ i ][ yPovip ][ xPovlp ]J{ 2 ] =inpBLVal
inputTensor] 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = inpBRVal
inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 4 ] = inpCbVal
inputTensor] 0 ][ i ][ yPovlp ][ xPovlp ][ 5§ ] = inpCrVal

if nnpfc_auxiliary inp idc == 1)
if( nnpfc component last flag)
inputTensor] 0 ][ i ][ 6 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ]
else
inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 6 ] = strengthControlScaledVal[ i ]

}
}
[230] nnpfc_out_format_id2] 4k 02 F&35t= TA 8l £ taE5d ol & A% st
H| E ¥ 2 bitDepthell H3l], NNPFel| 52 & 4ko] 0 WA (1 << bitDepth) - 19]
3 gl A A HYd AP A o2 vjF = Ads vEd 5 9

AZIA, A7 A= 0 A 14 HAD = Aok
[231] nnpfc_out_format_flag®] 4k 1-= NNPFol| &] &l &= Fr} A& ghEo] 0 WA (
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[232]

[233]
[234]

[235]

[236]
[237]
[238]

[239]

[240]
[241]

[242]

1 << outTensorBitDepthy ) - 1 M2 e] -5 §li= A ~0] 31, NNPFol| 9|8l &2 ¢
A=Zwv ME ZLE0] (1 <<outTensorBitDepthe ) - 1 B2l 35 = AT =
LR = 3l

1 Xt & nnpfc_out_format_idcﬂ HPES T ALEE sl doFE = 9lom,
H|EAE "o = A6l 4] &=}, Y] AT E-2 nnpfc_out_format_idc ] o oF ¥
E-& 3233H= NNPFC SEI H|A| A & F-A| &l of gt

nnpfc_out_order_ide¥= NNPF=E Q13 1 &E=9] &9 <A & vk o )

nnpfc_out_order_idc®] ¢t H|EAEH oA 0 WX 32] ¢ of] A3 of g,
nnpfc_out_order_idc®ll ™ &t 4 U] #] 2559 L2 ¢ AL-8-5 8l o oF=E
Rom, v EAREY = EAetA] Gt HaE &2 4 A 2559 ¥ 9ol
& A 3= nnpfc_out_order_idcE 3E$F5F= NNPFC SEI ¥ Al A & F-A] 8f] of gt}
2551.tF T nnpfc_out_order_idc®] &2 | EXEH o] EA6tA] Fom, 35
Abg& flel of oF 5 A =

chromaUpsamplingFlag©] 1°] ¥ nnpfc_out_order_idet= 0 H=5= 30| o} 1] ofof
gt}

colourizationFlag”} 1°]™ nnpfc_out_order_ide= 0¢] o} of of gt}

3% 13- nnpfc_out_order_idc k&0l of 3+ A g5 E 33t}
3£ 13]

nnpfc out

pr_0
order idc

._-.E:'-
2

1o
Hu
=>é
r|r
e
4>
20
il

0 T

1 20 BEST0| 2 HAO|

A
=
ok
||
Hu
=t

[Tl
_9.

2 R0 20 YBS0| 28 HAY ENS2E, §EY = 3% + ULk

3 449 201 2
4o 2=

o 0
e
min
B
no
=
o
8]
Hu
=

NEp
ne
min

[
M

I
peal

npfc out_order idc7t 01 8E 4 9Uct,

4.255 olorg

nnpfc_out_tensor_luma_bitdepth_minus8 + 8- &2 A~ dlA] o] Fn} A Z
ZEY B E 9122 Yebd 4 9t nnpfe_out_tensor_luma_bitdepth_minus8$]

22 0 WA 242] el E A8l oF ¢ttt outTensorBitDepthy 2| 442 2] 73}

gol =49 4 9

[5=4] 7]
outTensorBitDepthy =nnpfc out tensor luma bitdepth minus8 + 8

nnpfc_out_tensor_chroma_bitdepth_minus8 + 8- &2 A~ A o] A2} AN E
#ZEY B E 9125 Yebd 5 Uk nnpfe_out_tensor_chroma_bitdepth_minus82]
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[243]
[244]

[245]

[246]

[247]

[248]

[249]

[250]

22 0 WA 242] el E A8l oF gttt outTensorBitDepth 2| ¢k 5+2) 81}
7ro] &% 2= 9]

E ‘!T TR

x

[+ 8]

%3

outTensorBitDepthc =nnpfc out tensor chroma bitdepth minus8 + 8

bitDepthUpsamplingFlag 7} 1©] ®H nnpfc_out_format_idc®] #t-= 13} & A3 of
i, thgo] 245 F Aol shisf Folofof dhl.

- nnpfc_out_tensor_luma_bltdepth_minus8O] A5 a outTensorBitDepthy” 5
BitDepthy H.T} .

- nnpfc_out_tensor_chroma_bitdepth_minus8O] A5 a outTensorBitDepth.” 5
BitDepthc H.t} 5.

nnpfc_inp_tensor_luma_bitdepth_minus8,
nnpfc_inp_tensor_chroma_bitdepth_minuss§,
nnpfc_out_tensor_luma_bitdepth_minus8, a
nnpfc_out_tensor_chrorna_bitdepth_minus8O] A5 a outTensorBitDepthy” 5
inpTensorBitDepthy F.TF =L outTensorBitDepthc+= inpTensorBitDepthe . T}
Zpo}of gty

nnpfc_inp_tensor_luma_bitdepth_minus8,
nnpfc_inp_tensor_chroma_bitdepth_minuss§,
nnpfc_out_tensor_luma_bitdepth_minus8, a
nnpfc_out_tensor_chrorna_bitdepth_minus8O] A5 a outTensorBitDepth:” 5
inpTensorBitDepthc 2.t} =¥ outTensorBitDepthy = inpTensorBitDepthy H.TF
xLo]_o]: 6}@

Folzl 4 AE AT cTop 2 U4 WA0) L3R HEE] o] @
Ao B 91X 2 e 59 BE RE clefio] TF E WA
outputTensor =B LB P H &= AZ o] ¢ o] FilteredYPic, FilteredCbPic %
FilteredCrPic | & #t& 2 53t7] 91§ 22 = A 2 StoreOutputTensors( )+= 3%
14 R 3 159 A3t ol idd = 3l
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[251] [3%:14]

for(i=10; i <numOutputPics; i++) {
if( nnpfc_out order ide == 0)
for( yP = 0; yP < outPatchHeight; yP++)
for( xP = 0; xP < outPatchWidth; xP++) {
yY = cTop * outPatchHeight / inpPatchHeight + yP
XY = cLeft * outPatchWidth / inpPatchWidth + xP
if (yY <nnpfcOutputPicHeight && xY < nnpfcOutputPicWidth )
if( Innpfc _component last flag )
FilteredYPic| i || xY ]lyY ] =outputTensor{ O [[i ][ O ][ yP ][ xP ]
else
FilteredYPic[ i ][ XY ][ yY ] =outputTensor[ 0 J[i ][ yP ][ xP ][ O]

else if( nnpfc_out_order idec == 1)
for( yP = 0; yP < outPatchCHeight; yP++)
for( xP = 0; xP < outPatchCWidth; xP++) {
xSrc = cLeft * horCScaling + xP
ySre = cTop * verCScaling + yP
if ( ySrc < nnpfcOutputPicHeight / outSubHeightC &&
xSrc¢ < nmpfcOutputPicWidth / outSubWidthC )
if( 'mnpfc_component last flag ) {
FilteredCbPic[ 1 ][ xSrc ][ ySrc ] =outputTensor[ 0 J[i ][O ][ yP ][ xP ]
FilteredCrPic[ i ]| xSrc ][ ySrc | =outputTensor[ O [[i [ 1 [ yP ] xP ]
} else {
FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 J[i ][ yP I[xP ][ 0]
FilteredCrPic[ i ]| xSrc ][ ySrc | = outputTensor[ O i {yP [[xP ][ 1]

}

else if{ nnpfc out order idc == 2)
for( yP = 0; yP < outPatchHeight; yP++)
for( xP = 0; xP < outPatchWidth; xP++) {
yY =cTop * outPatchHeight / inpPatchHeight + yP
xY = cLeft * outPatchWidth / inpPatchWidth + xP
yC =yY / outSubHeightC
xC =xY / outSubWidthC
yPc = ( yP / outSubHeightC ) * outSubHeightC
xPc = (xP / outSubWidthC ) * outSubWidthC
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[252] [3E15]

if (vY < nnpfcOutputPicHeight && xY < nnpfcOutputPicWidth )

if{ !nnpfc_component last flag) {
FilteredYPic[ i ][ XY ][ yY ] =outputTensor{ 0 J[i ][O ][ yP ][ xP ]
FilteredCbPic[ i ][ xC ][ yC ] = outputTensor[ O J[i ][ 1 ][ yPc }[ xPc ]
FilteredCrPic[ 1 ][ xC ][ yC ] = outputTensor[ 0 ][ 1 ][ 2 ][ yPc J[ xPc ]

} else {
FilteredYPic[ i ][ XY ][ ¥Y ]=outputTensor{ O [i [[yP [ xP ][ O]
FilteredCbPic[ i ][ xC }[ yC ] = outputTensor[ O J[i ][ yPc ][ xPc ][ 1]
FilteredCrPic[ 1 ][ xC ][ yC ] = outputTensor[ O ][ i ][ yPc ][ xPc ][ 2]

}

else if( nnpfc_out_order idc == 3)
for( yP = 0; yP < outPatchHeight; yP++)
for( xP = 0; xP < outPatchWidth; xP++) {

ySrc = ¢Top / 2 * outPatchHeight / inpPatchHeight + yP

xSrc = cLeft / 2 * outPatchWidth / inpPatchWidth + xP

if ( ySrc <nnpfcOutputPicHeight / 2 &&

xSrc < nnpfcOutputPicWidth /2 )
if{ Innpfc component last flag) {
FilteredYPic[ 1 ][ xSrc * 2 ][ ySrc * 2 ] =outputTensor[ 0 J[i ][O ][ YP ][ xP ]
FilteredYPic[ i ][ xSrc *2 + 1 ][ ySrc * 2 ] = outputTensor[ O J[i ][ 1 ][ yP ][ xP ]
FilteredYPic[ i [ xSrc¢ *2 ][ ySrc * 2+ 1 | = outputTensor[ O J[i ][ 2 ][ yP ][ xP ]
FilteredYPic[ 1 ][ xSrc *2 + 1][ ySrc *2 + 1 ] = outputTensor[ O J[1 ][ 3 I[yP [ xP ]
FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 J[i ][ 4 [ yP ][ xP ]
FilteredCrPic[ 1 ][ xSrc ][ ySrc ] = outputTensor[ O [i ][ 5 ][ yP I[ xP ]
}else {

FilteredYPic[ i ][ xSrc * 2 ][ ySrc * 2 ] =outputTensor[ O J[i J[yP ][ xP ][ 0]
FilteredYPic[ i ][ xSrc ¥2 + 1 ][ ySrc * 2 ] = outputTensor[ O I[i ][ yP ][ xP ][ 1]
FilteredYPic[ i ][ xSrc *2 ][ ySrc *2 + 1 [=outputTensor[ 0 J[i][yP ][ xP [ 2]
FilteredYPic[ 1 ][ xSrc ¥*2 + 1][ ySrc * 2+ 1 | = outputTensor[ O [1 ][ yYP ][ xP ][ 3 ]
FilteredCbPic[ i ][ xSrc [ ySrc ] = outputTensor[ O [[i ][ yP [ xP }[ 4]
FilteredCrPic[ i ][ xSrc ][ ySrc ] = outputTensor[ O J[i [ yP J[xP ][ 5]

[253] nnpfc_separate_colour_description_present_flag®| 4t 1-= NNPF= <1t
stk 3 E AlgEol dAste] 4-8% 7|2 A /d(colour primaries), H £
P Arg, B 2AYE 2 LA 5o aLwdk £ o] SEI ¥ A A]
T-zo A S ek = ol
nnpfc_separate_colour_description_present_flag2] 4t 02 ¥+ 2] Z g =2 <t
s Aol th ek A AlgrEol Thdste] 28 H V] E M, s S E, dE
Aas, B 2AYE 2 A ghE o] 23 o] CLVSS| VUI 3t H &
FAE AT TS e = 3

2

>mné

= A
54
X] ER
1__'_1

[254] nnpfc_colour_primaries = Th-& A ﬂ SFal vui_colour_primaries 2 B} 2~ Q 4 of]
el Aold A A AuEe A5 712 5= 9t}
[255] - nnpfc_colour_primariesi= CLVS®|| A} &= 7] & A /o] o}, SEI W A] ] 9]

#7d ¥ NNPFE 288 A2 Uehubi= g9 7] 2 Ao Ve 5= 9
[256] - NNPFC SEI | A] A ol] nnpfc_colour_primaries7} <& A 5F4] 88 &,
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[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

[269]

nnpfc_colour_primaries2] 4k-2 vui_colour_primaries2] gt} gt Aoz 84
T A

nnpfc_transfer_characteristics% L2-S | 9] 5} vui_transfer_characteristics
A2 g Ao s Aol| A sdg AHE ~E 7R = 3

- nnpfc_transfer_characteristicsi= CLVS®l| AR-&-%| = ®H 8 5.4] o] O}ﬂ, SEI
A Al o] X4 ¥ NNPFE 48§ A 7 =2 vpefbs= I o Mg 5445 verd

A
T 3

- NNPFC SEI H| A] %] ol] nnpfc_transfer_characteristics 7} <= A %] &S H,
nnpfc_transfer_characteristics 2] - vui_transfer_characteristics®| £k & gt
Ao @ =2y 2= ot}

nnpfc_matrix_coeffsi= 52, S}k k2 =y, 7 X Mo A Fuf F
AR AT EE skt AFEH = S A 5l 2419

A El 225 & 2 7] SEI WAl A ol] 2] | NNPFE 483 A2 etz
= A o] 428%™, outTensorBitDepthy X outTensorBitDepthe 242t} 5 <
outTensorBitDepthe 2 BitDepthc S ¥ &6} = MatrixCoefficients®l T s}l %] ¥
A FdTd A

NNPFC SEI ¥ A] #] ol] nnpfc_matrix_coeffs7} <= Al 5} %] & S H
nnpfc_matrix_coeffs2] 4k vui_matrix_coeffs2| ¢;a} & A sk 5
A

o529 2 E0] B 3ol o}yl g nnpfe_matrix_coeffsi= 07 5L & 4= gith.

- nnpfc_out_tensor_chroma_bitdepth_minus8+=

o -
i
A
i
)
n

nnpfc_out_tensor_lurna_bitdepth_minus8T’Jr a3

- nnpfc_out_order_idc”7} 23} &Y 3}, outSubHeightC7}F 13} & A 35H,
outSubWidthC+= 17} 54 3.

o9 215 F shyrt Fel ol $ nnpfc_matrix_coeffst™ 83} &L =
A=

- nnpfc_out_tensor_chroma_bitdepth_minus8+=
nnpfc_out_tensor_lurna_bitdepth_minus8T’Jr a3

- nnpfc_out_tensor_chroma_bitdepth_minus§ o]
nnpfc_out_tensor_luma_bitdepth_minus8 + 13} -5 S}31, nnpfc_out_order_idc”}
29} 5 A 5}aL, outSubHeightC7F 13} & U 5HH, outSubWidthC 7} 13} 5 A gt

nnpfc_full_range_flagi= nnpfc_matrix_coeffs of oJs] A AHE = A d A<}
stol 488 AW D 0 %A G5 S bl 4 gleh 1A e
Al Wl €] 22 &2 VideoFullRangeFlag 32} v B of] o 3Fo] XA ¥ A3} 5AT 4=

ATt 1A o] EANEHA] o8 S HH nnpfc_full_range_flag®] 4k 07 U Ao =

nnpfc_chroma_loc_info_present_flag®| %k 1-= NNPFC SEI ¥ A| #] 2]
nnpfc_chroma_sample_loc_type_frame 21 ¥ 2~ @ 49 &A1& Y e 4= Q)T
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nnpfc_chroma_loc_info_present_flag®| ¢} 0-= NNPFC SEI H| A| #] 2]
nnpfc_chroma_sample_loc_type_frame 21 81 2> @ A 9] H-A & el 4=
colourizationFlag 7} 0©] 7] Y- nnpfc_out_colour_format_idc”} 1°] o}d 74
nnpfc_chroma_loc_info_present_flag®| ¢k 03} &« & of gt}

[270] nnpfc_chroma_sample_loc_type_frame% nnpfc_chroma_sample_loc_type_frame o]
60| o} 3L, nnpfc_out_colour_format_idc”} 13} L slH &5 A 59 A 2w}
AMEZE9 fAE YEFE 9= T nnpfc_chroma_sample_loc_type_frame©] 6°] 31
nnpfc_out_colour_format_idc7} 13} &L slH A =Z2n} MEE2 X7} e A A]
ZAY BAE X FAY THE el of &l WA EH S Ve o 9l
nnpfc_chroma_sample_loc_type_frame2] k<= 0 W 4] 62] *H 9] of] L&A &l of gt

[271] nnpfc_overlap-> NNPF2] €17 gt 915 ®lA o] @ ¥ 314 (overlapping) 3 2
T2 AZE 5 YERE 9 91T nnpfe_overlap @] 412 0 W %] 163832 1 ol
ZA) 8l oF g+t nnpfc_constant_patch_size_flag2] 4k 1= NNPF7}
nnpfc_patch_width_minus1 ¥ nnpfc_patch_height_minus1°l] 2] 8l] T A] ¥ 3| %]
A7E dH e ® B3] §&9hs YErd 4= At
nnpfc_constant_patch_size_flag2] ¢t 0-= NNPF7}, 1 H] 7} inpPatchWidth ©] 21
% 0] 7} inpPatchHeight Q! .+ 3§ %] 715 ¥ 0 =2 5] 83t veptd o T
o] &= inpPatchWidth + 2 * nnpfc_overlap} & 4 ¢+ SAF# o)) X| (55, 2| %] +
L 315 o4 )2l 1] 7} nnpfc_extended_patch_width_cd_delta_minusl + 1 + 2 *
nnpfc_overlap2] 2] X <=1l 7} %] 31, inpPatchHeight + 2 * nnpfc_overlapd} - <t
SH4-¥ 3) %] 9] o] 7} nnpfc_extended_patch_height_cd_delta_minusl + 1 +2 *
nnpfe_overlap®| o] A7t ¥ =5 & 5= vk

[272] npfc_patch_width_minus1 + 1-= nnpfc_constant_patch_size_flag®] gko| 19 1
NNPF9] 5ol A& s %] 7] 9] =3 A& 5 vetd = ok
nnpfc_patch_width_minus19] ¢k 0 W %] Min(32766, CroppedWidth - 1)2] = 9] ]|
LA &l oF gt

[273] npfc_patch_height_minus1 + 1-= nnpfc_constant_patch_size_flag®] gto] 1 o
NNPF9] 5ol B s %] 7] 9] =4 AW E& 5 vepd = ok
nnpfc_patch_height_minus12] %t 0 W %] Min(32766, CroppedHeight - 1)2] H 2] ]
LA &l oF gt

[274] nnpfc_extended_patch_width_cd_delta_minus] + 1 +2 * nnpfc_overlap%
nnpfc_constant_patch_size_flagZ7} 04 @ NNPFol| tf g+ ] = o] 2 g gt 245
Ao ]9 588 = GEY TFrE vErd 7 At
nnpfc_extended_patch_width_cd_delta_minus19] %k 0 W] %] Min(32766,
CroppedWidth - 1)] *H ¢l of] E4) 8l oF gt

[275] nnpfc_extended_patch_height_cd_delta_minusl + 1 +2 * nnpfc_overlap%
nnpfc_constant_patch_size_flag®] 09 =] NNPFol| tf gt 9} = o] & o 3+ 244
A 9] Folo &8H XE HEY TFFE e 7

o}

o]

AR

o
9.
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nnpfc_extended_patch_height_cd_delta_minus12] 4t-= 0 W *] Min(32766,
CroppedHeight - 1)2] " ¢ of] A &)l of gHrt.

[276] M 4>& inpPatchWidth 2 inpPatchHeight= Z+Z} 3lf x| = 7] 8] ¢} 3| 2] =17]
Zol®2 AAHE 5 gt

[277] nnpfc_constant_patch_size_flag®] gko] 00| ¥ ths-o] 282 4= o).

[278] - inpPatchWidth 2 inpPatchHeight2] %52 9] G=vtol o] &) A& & At AFF
32 22 | A (post-processor) AFA ol o] 3] A= 4 QLT

[279] - inpPatchWidth + 2 * nnpfc_overlap2] 4k

ofnnpfc_extended_patch_width_cd_delta_minus1 + 1 + 2 * nnpfc_overlap 2] %F2]
A 21l o] oF 5} inpPatchWidthi= CroppedWidth 2.t} 2} A1} olof gt}
inpPatchHeight + 2 * nnpfc_overlap2] k-
ofnnpfc_extended_patch_height_cd_delta_minusl + 1 + 2 * nnpfc_overlap &| % <]
A =1l o] oF 5} inpPatchHeighti= CroppedHeight 1. T} 2} A 1 Zrolof ghr},

[280] 1% A ¢ S ¥ (nnpfc_constant_patch_size_flag®] ko] 13} 5L,
inpPatchWidth©] %t-2 nnpfc_patch_width_minus] + 132} 5435t A] A A ¥ a1
inpPatchHeight2] %k-= nnpfc_patch_height_minus1 + 13} & &3} A| A= 5= glc},

[281] H =& outPatchWidth, outPatchHeight, horCScaling, verCScaling,
outPatchCWidth, outPatchCHeight HoverlapSizei= 3% 167} o] 524 4

[282] 3k 16]

o},

32,

outPatchWidth = ( nnpfcOutputPicWidth * inpPatchWidth ) / CroppedWidth
outPatchHeight = ( nnpfcOutputPicHeight * inpPatchHeight ) / CroppedHeight
horCScaling = SubWidthC / outSubWidthC

verCScaling = SubHeightC / outSubHeightC

outPatchCWidth = outPatchWidth * horCScaling

outPatchCHeight = outPatchHeight * verCScaling

[283] outPatchWidth * CroppedWidth” 5 nnpfc_pic_width_in_luma_samples *
inpPatchWidth¢} Zol-o} 3}, outPatchHeight * CroppedHeight”7}
nnpfc_pic_height_in_luma_samples * inpPatchHeight®} 7-o}of &}= A&

H] E/\EFL] xJz‘sLHg] felns /\}fﬂo]u}

[284] nnpfc_padding_type-> 3% 170 A ¥ 2 15 FH Aol A7 9ol A= A&
AAE FHxT o sig et 22 M 2~E e 5 Y nnpfc_padding_type 4]
2B EAEHo A 0 WA 49 HY ol EA &) oF o). nnpfc_padding_type©l]
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[285]

[286]

[287]

[288]

[289]

[290]

ek 5 WA 159 32 &5 AHES 918l dlofkd = o RIEAEY =
EA A g Yz E-2 5 WA 159] M 2ol 215= nnpfc_padding_type-S-
32 8}5k= NNPFC SEI W[ A[ A & Al 8l oF ﬂu} 15%.t} £ nnpfc_padding_type2]
HESHEZEY EAeA] For, &5 AL A8l ol ofH A =t
F17]

nnpfc_padding_type Description
0 HZ Y (Zero padding)
1 28 WY (Replication padding)
2 HAF § S (Reflection padding)
3 d-0{2-2E g (Wrap-around padding)
4 2% Y (Fixed padding)
5.15 0o

nnpfc_luma_padding_val- nnpfc_padding_type2] gto] 4 wj] s of] A}-g-3F
Fub b8 Vel 9 1T} nnpfc_luma_padding_val2] 4k-2 0 W A] (1 << BitDepthy
) - 18] Mol & A& o gkt

nnpfc_cb_padding_val-> nnpfc_padding_type2] ko] 4 w| 3jj ol A-8-3 Cb
2 e 9= 21T} nnpfe_cb_padding_val®] ¢k 0 WA (1 << BitDepth) - 12]
WH el E A8l oF gt

nnpfc_cr_padding_val<> nnpfc_padding_type ] ¢ko] 4 o = o A}-85 Cr
2= e 9= 9 nnpfe_cr_padding_val®] k-2 0 WA] (1 << BitDepthC) - 12]
H{fol] SA) 3l oF gkt

T AME AAy, 78 AE AA x, A 0] picHeight, | #] 18] picWidth,
AE o g o] CroppedPic, 2 A% S8~ cldx (5-7hel] T8l 03 £az, Chell off 3
13 351, Croll thal] 29} )¢ 4= &8 7HA = &5 InpSampleVal(y, x,
picHeight, picWidth, CroppedPic)i= 3% 18%} o] /5% SampleVal®] 3h-& wHEHst

A
—r%l

&= InpSampleVal( yoll th gk 1= of oj =
& e T3S A8l A AX7EFH AX| e vd=E 5= Sl

N

M



43

WO 2025/009938 PCT/KR2024/009604

[291]

[292]

[3%18]

if( nnpfc_padding_type == 0)
ifly<0 || x<0 || y>=picHeight || x >= picWidth)
sampleVal =0
else
sampleVal = croppedPic[ x ][ y |
else if( nnpfc padding type == 1)
sampleVal = croppedPic[ Clip3( 0, picWidth — 1, x ) ][ Clip3( 0, picHeight— 1,y ) ]
else if( nnpfc_padding type == 2)
sampleVal = croppedPic[ Reflect( picWidth — 1, x ) ][ Reflect( picHeight —1,y) ]
else if( nnpfc_padding type == 3)
ifly>=0 && y <picHeight)
sampleVal = croppedPic[ Wrap( picWidth—1,x) ][y ]
else if( nnpfc padding type == 4)
if(y<0 || x<0 || y>=picHeight || x >= picWidth)
sampleVal = ( cldx == 0 ? nnpfc_luma padding val :
(cldx == 1 ?nnpfc_cb padding val : nnpfc_cr padding val })
else
sampleVal = croppedPic[ x ][ y |

NNPF PostProcessingFilter( )= NNPFA SEI W] A| %] &] AW E] ~E oA F-¥
4 NNPFY = AT}, o9 ol Al L2 A 3=, 9 X]-9}0] = 2] (patch-wise
manner) & & HE ¥ Q/E= BE A (5)S AAsH7] 8 AFEE 5 2
Yy 2/ 2E H A (E)S nnpfe_out_order_ideoll 23] #]7d H H £}
o]l Y A& o] & 9] FilteredYPic, Cb A< ©] @] ©] FilteredCbPic & Cr A o] & 9]

FilteredCrPicS % &+t <= 9l t}.
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[293]

[294]

[295]

[296]

[297]

[298]

[3%19]

if( nnpfe_inp order_idc == 0 || nnpfc_inp order idc == 2)
for( cTop = 0; cTop < CroppedHeight; cTop += inpPatchHeight )
for( cLeft = 0; cLeft < CroppedWidth; cLeft += inpPatchWidth ) {
DerivelnputTensors( )
outputTensor = PostProcessingFilter( inputTensor )
StoreOutputTensors( )
}
else if( nnpfc inp order idc == 1)
for( cTop = 0; cTop < CroppedHeight / SubHeightC; cTop += inpPatchHeight )
for( cLeft = 0; cLeft < CroppedWidth / SubWidthC; cLeft += inpPatchWidth ) {
DerivelnputTensors( )
outputTensor = PostProcessingFilter( inputTensor )
StoreOutputTensors( )

else if( nnpfc_inp order_idc == 3)
for( cTop = 0; cTop < CroppedHeight; cTop += inpPatchHeight * 2 )
for( cLeft = 0; cLeft < CroppedWidth; cLeft += inpPatchWidth *2) {
DerivelnputTensors( )
outputTensor = PostProcessingFilter( inputTensor )
StoreOutputTensors( )
b

el 5 X338k NNPF-AA I A =, A6 3 1990 98 fv]= AE
o] & o] & Filtered YPic[i], FilteredCbPic[i], R FilteredCrPic[i] & ¥ 33 4= T}
NNPE-AA Z A 3= oW 3l G958 FehA &2 5 ot

NNPF Z 2 A 223 259 Z7hehs Qe A 2 NNPF-AA I A &
Z95to] 3 1990 o8l Ao ZEAMAE A4S 5 9lvk o] 7] A, NNPFol| o] 3
Bkl BE NNPF-AA I A 5 S5 ¥ 30 NNPFol T gk =& 19 S X &9
o-&3H= NNPF-A1 4 3] 3 5-& NNPFA SEI Wl A] 2] o] AJwll ] =5 2|4 ¥ &
=949 5 vk

nnpfc_complexity_info_present_flag2] 4k 1-2 nnpfc_id 2} 1 37¥ NNPF2]
S =S YEhl = st o] ko] A 2 @ AT EAEHE YR o v
nnpfc_complexity_info_present_flag®] %k 0-= nnpfc_id9} 1 7% NNPF2| &
et = A8 2 8 A7F EA oA e HERE o v

nnpfc_parameter_type_idc®] ¢k 0-= A7 o] 45 e g E7HE ALE S
Ul 5= T} nnpfc_parameter_type_flag®] 4k 12 A A Wo] 5 AFH £
A FHHHES AT A 55 YEbd 5 9T nnpfe_parameter_type_ide 2]
#k 2= Al ol ol ghepn| B ERHE AR S-S VER S ol T
nnpfc_parameter_type_idc®] 3k 3-2 & AFE-& 9138l o ok 4~ gl o,
H|EAE o= A6l 4] &=1}. Y] AT E-2 nnpfc_parameter_type_idc2] 3k°]
391 NNPFC SEI | A[ A & F-A[ 8| of gHtY,

nnpfc_log2_parameter_bit_length_minus32| %k 0, 1,2 Z 3-2 Al 7 o] 2+2) g, 16,

=

o
i
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[299]

[300]

[301]
[302]

[303]

[304]

[305]

[306]

32 2 64H T H|E Z o o] aten| B &S AFEaA] & Ve 7 ol Th
nnpfc_parameter_type_idc”} <=4 3}3L nnpfc_log2_parameter_bit_length_minus3©]
A EHRA] o A AW 1 T S U E ol g H ES AFEEHA] &
- At

nnpfc_num_parameters_idci= NNPFe]| o g A1 74 - st el 5o H o] &
20489 AFAlw dAE YR o 9o nnpfc num_parameters_idc2] 3k 0>
AR g HEY HAd 7 ¢ T geS v 3
nnpfc_num_parameters_idc 2] ¢k 0 W A] 52 HH ¢ o] E=A| 3l of ﬂﬂ} 52H T} &
nnpfc_num_parameters_idc 9] gk ¢ AF&-2 93l o oFd 4= glom,
HEAEfo = EA)8HA g+t U A 52 5280 &
nnpfc_num_parameters_idcE 7}%] NNPFC SEI W] A| | & Al &l of gt

nnpfc_num_parameters_idc®| ¢ko] 0R.t} & 749, ¥ 5 maxNumParameters
/\/\1 994_ 7Lo] ol i ) e 01

m=="T x
[+ 9]

maxNumParameters = ( 2048 << nnpfc num_ parameters idc)—1

NNPF2| 2174 @ 12} ] 8] 5 2] 47} maxNumParameters .U} 2 A Zhofof
k= A H EAER A4 o] AR ot

0X.T} £ nnpfc_num_kmac_operations_idc = NNPF2| A& & 774k 2141 9
Z ol 4*(the maximum number of multiply-accumulate operations per sample) 7}
nnpfc_num_kmac_operations_idc * 10002t} 2 A U} 58 Vb 5 )
nnpfc_num_kmac_operations_idc®] gk 0-= W E S| = 9] 4t 214 9 # EH
& $l&& e 9 1T} nnpfc_num_kmac_operations_idc 2] 4t 0 LHZ] 2%
29] M 9fof] EA) 3 oF gkt

0X.t} - nnpfc_total_kilobyte_size = 217 o] ¢h5% A ¢8-2 ghef|EH &
A7gakiz o B a3 & =171 (kilobytes)E W EF 4° AT HI E w9 o] & 37]%

zy gt E & A Sk gl A v E o] R T A AY 22 A 4 QT
nnpfc_total_kilobyte_sizet= % ZL7](H] E)E 80002 L-7aL W= gk A 4=
21T}, nnpfc_total_kilobyte_size 2] %} 02 Al A ")) tf ol st g &5 A 45k

g Hast AA A7 E < 7 ¢la-8 e 5= T nnpfc_total_kilobyte_size ]
0 WA 22 - 29] WE9f el EA) 8l oF g
nnpfc_metadata_extension_num_bits2] 3k 0->
nnpfc_reserved_metadata_extensionO] A 814 oS YEFE 4 ) oE T &
nnpfc_metadata_extension_num_bits+= nnpfc_reserved_metadata_extension 2]
2ol & v E v &2 Vel 4= I T} nnpfc_metadata_extension_num_bits 032}
& A3l oF ¢k} nnpfc_metadata_extension_num_bits®l T g 1 W] <] 20482] H 9
G BF AR 9o oo gl ¥ EAE U EAEhA et
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Y AT E-2 0 WA 20482 9ol A nnpfc_metadata_extension_num_bits2] =&
& &gl oF gttt} 2048 B U} £ nnpfc_metadata_extension_num_bits 2] L& -
HEAE o] EA)6tA] o g3 AREE A&l o of ¥ A &+

[307] nnpfc_ reserved metadata_extension= H| E~E g || A &2 814 ¢k+=1}. 18]},
U] U] &-2 nnpfc_reserved_metadata_extension2] <A 24L& FA| 8l of gttt
1A 0] EASE= 739 nnpfc_reserved_metadata_extension2] H| E ©@¢] o] Z o] =

nnpfc_metadata_extens1on_num_b1tsJJr AT 5 A

[308] nnpfc_reserved_zero_bit_bi= H|EAEH o X 03 FAsfof st} T AT &2
nnpfc_reserved_zero_bit_b7} 0¢| ©}'-d NNPFC SEI " A| #] & - A] 8] of gt}

[309] nnpfc_payload_byte[i] = B EAEH ] iH A vlo] EE £ &3 5= It} i9] B &
A 3= gholl o) g+ ulo] E A 2~ nnpfc_payload_byte[i]i= ISO/IEC 15938-17-<
98 A g H E A E o] ofof gt}

[310] AN A ¥ 2~ E-HE 84 3l(Neural-network post-filter activation, NNPFA)

[311]  NNPFA®I thgh Al el 2 27} 3% 2000 vhebv: 9l

[312] [3%220]

nn_post_filter activation( payloadSize ) { Descriplor
nnpfa_target id ue(v)
nnpfa _cancel flag u(1)

if( Innpfa_cancel flag) {

nnpfa target base flag u(1)
nnpfa persistence flag u(1)
mnpfa_num_output_cntrics ue(v)

for(1=0; i <nnpfa num_ output entries; i++)

nnpfa output flag[i ] u(1)

}

[313] 3209 NNPFA 2l &1~ J2=SEI WA A g2 Al 29 "= 5= glvh 3209
NNPFA A Bl 2~ 25 A 719 ® 3)= SEI V| A A = NNPFA SEI 1| A| #] 2} a1
A A= 5

[314]  NNPFA SEI WA A] 3= 314 A Eo] &4 2] e Y& 93l nnpfa_target_id<}
nnpfc_base_flag= 2'H ¥ = th A AW T 2] E 9] 7} 3 AFES
A 8} a7 v v 2Al 81 4= 9l Ul NNPF7F 241 315 &4 = ol o &, th
NNPF+= th3-3 Zo] &4 = vk
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[315]

[316]

[317]

[318]

[319]

[320]

[321]

[322]

[323]

[324]

[325]

[326]

- nnpfa_target_base_flag”7} 10| ¥, T/} NNPF< nnpfa_target_id<} & < gt
nnpfc_idE 7FA] & 7] & NNPFo| t}.

- 1Y A %2 74 $-(nnpfa_target_base_flag7} 091 7 5-), th NNPF+= H 24
A A A F A 9] A HA VCL NAL fr5ioll A8l ehar 712 NNPFE 238t
NNPFC SEI ¥ A] %] 2] ®hE-o] o} H A nnpfa_target_id®} & ¥ 3t nnpfc_idE 2E+
n}2] 2} NNPFC SEI H Al ] 1 o] 8] &4 )= NNPFo|t}.

A = uE 54S A8 AR AU o E G AES dE "SR
Zd5-oll, &4 & Aol el o 2] 7l 2] NNPFA SEI H| A A 7F S A = At

nnpfa_target_id= & A] = 2] 9} ¥ ¥ 31 nnpfa_target_id2} & < ¢ nnpfe_idE
2E3= 8t o] 4ol NNPFC SEI WA Aol o] 8 2] 4 ¥ 3= o NNPFE WEHd <7
A

nnpfa_target_id2] gk 0 WX 232-29] ¥ ¢ of] EA &) of g}, 256 W #] 5119]
Hel " 23 A 232 - 22 91 W nnpfa_target_id 7k FF AHES 18l o o=
T AT Y ZE &2 256 W A] 511 == 231 WA 23222 Y 9] 9] nnpfa_target_idE
7FX] NNPFA SEI WA A & F-A] 8] of ght,

nnpfa_target_id2] 54 L& 7F% NNPFA SEI WAl A &= th& 271 = sy £+
= 257} o] o}l gk & A PU(Picture Unit)oll <4 3} %] &olof sty

- @A CLVS Welli= v 2w Aol A fA) U 2ol iz PUol E A 8=
nnpfa_target_id®] 54 4L & Y nnpfc_idE 2H+= NNPFC SEI W A A 7} &4 g

- @A) PU®N nnpfa_target_id®] 54 #L3 &L & nnpfe_idE 2H+= NNPFC SEI
W A A 7} & A 8

PU7} 54 %k2] nnpfc_idE Z+= NNPFC SEI WA A] £}, 524 4L2] nnpfc_id 2}
% 3 nnpfa_target_idE 2= NNPFA SEI WA A & B.5 ¥ $}3}+= 7 9-, NNPFC
SEI #| Al %] 3= t] 529 4] o]l 4] NNPFA SEI #| A %] H.t} A1 8] 3| of b

nnpfa_cancel_flag®] %k 1-= & A SEI M| A| #] 2} -5 4 &F nnpfa_target_idE 2++=
o o] 9] o] 1 NNPFA SEI #| A[ A of] o] sl A% o A7 321 2] d¥

A& ol FHAaEE YEbd = v =, thd A AW 4 2] dE = A A SEI

A A] 2} &L $F nnpfa_target id B 07 & U §F nnpfa_cancel flagE 2+ o
NNPFA SEI H| A A o] o] 2] 84 3} %] <= &, U o] 4 AR5 A] ei=T).
nnpfa_cancel_flag®] %k 0-= nnpfa_target_base_flag, nnpfa_persistence_flag 2
nnpfa_num_output_entries 7} 5 HETH= A S YER 5= Q)

nnpfa_target_base_flag®] 4t 1-= T’} NNPF7} nnpfa_target_ 1d9]r Y sk
nnpfc_idE %E= 71 NNPFY = WEFE = 1T} nnpfa_target_base_flag2] 4k 0-=
7 NNPE7F H 2 oA & @A) : A 9] A1 HA VCL NAL 3 ol A 38k
nnpfa_target_id2} & Y ¢+ nnpfc_idE 2Hi= 4| 4 NNPFC SEI W] A] <] ol 2] 5
54 ¥]3= NNPF & vEbd 5= 9l

nnpfa_persistence_flagi= & A #| 101 off th&k thA A F21 2] L 9

A48 Hebd 5= At nnpfa_persistence_flag®] 3k 0= T4 4173 W 5 ¢

0]

i)

s
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[327]
[328]
[329]

[330]

[331]

[332]

[333]

[334]
[335]

e 7F A A F Aol ek A ¢ BE P T ARE 5= &S Ve 5= ATk
nnpfa_persistence_flag®] 4L 1= thA A A 312 HE7F vh& =4 T st

ol ol Fd M7HA = SAAHE A A A e} A A wlo
A 5o thek 3] dE ol AHEE 5 5= WEd ¢

- A A Folofo] A &2 CLVS7F Al AT

-HEAEY o] FRd

- & A SEI W A] A ¢} & gk nnpfa_target_id X 13} & S} nnpfa_cancel_flagE
ZE= NNPFA SEI WA A ¢oF v @A glojo] Hf A 7F &3 Aol dA
A thaoll =

7 217w =4 2] D= A A SEL WA A] 9 -5 Y $F nnpfa_target_id & 17}

& U 3k nnpfa_cancel_flagE 2ti= NNPFA SEI WA 2] 9} o1 7k & 4] g o]of W
T H A ol = AR A =t

nnpfcTargetPictures 7} ©] % =41 4F & Al NNPFA SEI ™ A A o] A 3l 5} A
nnpfa_target_id®} & Y $F nnpfc_idE Z++= #}4] 2 NNPFC SEI W A ] ¢} ¥ ¥
A 59 MESQI A= $r) nnpfaTargetPicturesi= & Al NNPFA SEI ] A] %] ¢]]
o] 3] t)/d NNPE7F 24435 = S A 5] Al EQ] Al o= g},
nnpfaTargetPictures®l] 3 3} %] = ¥ %] = nnpfcTargetPicturesol] 5= 3§} %] of of
bz Aol I EAEY A4 axdolt.

°
0 %

nnpfa_num_output_entriesi= NNPFA SEI #|A] %] o] <= 2)| 3}5= nnpfa_output_flag][i]
ez g A5 4 E YErd 5 1t nnpfa_num_output_entries®] #k-> 07-F
NumlInpPicsInOutputTensor7}#] 2] ¥ ¢ o] 3Z g-# T,

nnpfa_output_flag[i]2] #k 1-= A E 2 Inpldx[i] & 24 8 A &%=
NNPF 443 ¥ 2] 7} o] NNPFA SEI = A| A o]] ©] 3} £4] 3} NNPF 3Z =2 Al 2= 0]]
o3 &= & el aL, o] 7] 4 NNPF X 2 A 2~ 3= NNPFC SEI ¥ A %] 2]
Al 2 ol A 54 € 4= AT} nnpfa_output_flag[i] 2] Fk 02 <1€] 2 Inpldx[i] =
zt= 1 = Aol tho-% = NNPF 4] =2 7} ©] NNPFA SEI #| A %] o] 2] 3
2/d 3} NNPF 22 A4 20 o] 3 H A a2 HEd 5= 3l
nnpfa_num_output_entries 7} NumInpPicsInOutputTensor H. T} 79,*9_‘35
nnpfa_output_flag[i]i= nnpfa_num_output_entries®l| 4| NumInpPicsInOutputTensor -
17hA1 o] W9l li= 2hiol gholl thsfl 12 842 o v

¥ >E-Z¥ 3l E(Postfilter hint)

¥ 2B A E e AE A G 27F £ 2100 YERY 3l
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[336] [3R21]

post_filter_hint( payloadSize ) { Descriptor
filter hint_cancel flag u(1)
if{ Hfilter hint cancel flag) {
filter_hint persistence_flag u(1)
filter hint size y ue(v)
filter_hint_size x ue(v)
filter hint type u(2)
filter hint chroma coeff present flag u(1)

for( cldx = 0; cldx < ( filter_hint chroma coeff present flag? 3 :1); cldx++)

for( cy = 0; cy < filter_hint size y; cy++)

for( cx = 0; cx < filter_hint_size x; cx++ )

filter_hint valuef cldx [ cy ][ cx ] se(v)
}
}
[337] X219 EAEZE I E AE s 2= SEI WA A e AladdE 4=
ATt T 219 EAE_FE FIE A el A 5 Al 19 ¥ 3= SEL WA A &=

o
(338) E~E-ZE 1E SEI VA X = F4E T AZ o] &
2 =95 A ANES FA o] FA A o2 AL
A et R A2E-FY Al B AA ZARE A TS T
[339] filter_hint_cancel_flag2] %k 1> SEI W A| A 7} & A |
oA g ol e £ AE-FE F1E SEl WA A 9] A &4 & oS
21T}, filter_hint_cancel_flag®] 4L 02 X A~E_FH ¢ E AR 7} 53-8 el

A
T At

[340] filter_hint_persistence_flag:= & ] @l o]ofol )&t E A~ E_L ¥ 1 E SEI
Al #] o] X &4 2 Ve 9= 1T} filter_hint_persistence_flag 2] 4k 0
FAE-FH JEZFAA vz d El A vk 289 & Ve 7 Qv
filter_hint_persistence_flag®| 4k 1-= X ~E_F¥H ¢l E SEI WA A 7} & A
U el 4855 v 221 T st o] Aol < wj7hA] &5 A9
upet @A) #olo] ) & FE Aol el AEE S Ve o dTh

[341] - &A) @loloe] A2 CLVS7} Al 2}
[342] -H|EAEHo] FaH
[343] - E2E-EE AESEIWA A2 ke Aug] A Flofof W HA = &

A AR = A Tl ZE
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[344]  filter_hint_size yi= BE Al 1= g3 o golo] =4 27| & Yebd 5= AT
filter_hint_size_y 9] k-2 1 WA 159 ¥ ol & A 8l o 3.

[345] filter_hint_size_x+= HE Al = A ojdlol o] 3 27|15 vEtd 5 3l
filter_hint_size x| 452 1 W A] 159 HH ]l & A&l of g},

[346] filter_hint_type<> 3£ 19 L EF vlo} o] AEH HE A ES] 79 & Yk
= Lt} filter_hint_type2] #k-> 0 ) A] 22] H {Jell EA] 8 of e}, 33 F A gt
filter_hint_type gt-= B|EXEH o= &84 &=t} vt &2
filter_hint_type©| 331 3= A~E-HH 1 E SEI WA A & F-A| 3f oF gkt

[347] [3%22]

Value Description
0 2D-FR BB Y A3
1 1D-FIR BHZEY A+E
2 Cross-correlation matrix

[348] filter_hint_chroma_coeff_present_flag®] %k 1-> = Zwu}o] o) 3t H g A FEo]
EA8HE YEld 5 1Y filter_hint_chroma_coeff_present_flag®] 4k 0-=
Agwte] thgk FE AlgEo] EAHA e vERE  dTh

[349] filter_hint_value[cldx][cy][cx] = ZH A5, £ A& Az vadd 2s
ko] AT g dE 24 E 1M E AEER Ve - 9l
filter_hint_value[cIdx][cy][cx] 2] k== -231 + 1 W] A] 231 - 1 ®H Y ol] FA)) &l of gt}
cldxi= I AN Q45 b, oy 4 WEke] 7HEE & YEM AL, oxi=
T3 aFe] 7heH & vk 9 AT filter_hint_type®] gkoll wh} the-ol
A& = ATk

[350] - filter_hint_type 2] %to] 0©| %, filter_hint_size_y * filter_hint_size_x 77| 2]
2% FIR(Finite Impulse Response) B 2] AlFE0] AEE 4= ).

[351] - 18X ¢ka1 filter_hint_type2] ko] 1019, 271 2] 129 FIR Z & 2] Z
AGEol A= 4= Q). o] A9, filter_hint_size_y2| 442 27} ¥ of of gt} 0¢1
ANY 2 ey 73 FE 9 HE AFEES e, 191 cy= 572 e[ 9] IH
A Wb o= vk e el M= = 7R A8
Aypi= 7 Aol o8] dE = = v

[352] - Z1¥A] @O (filter_hint_type?] gko] 20]H), AFH I E= A& AT s}
Hadd As gatel o s A fEs vetd - 9

[353] filter_hint_size_y * filter_hint_size_x =1 7] 9] cldxZ 2]'H & I A4 A 5o

[354]

=
h# ATehE A5 4 AL e 4] 107 2ol Ao 4 Ut
424 10]
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[355] Bl wel
1
filter_hint_value(cldx,cy,cx)= G 1) ¥ty Z Z s(m,n)*s'(m+cy-OffsetY ,n+cx-OffsetX)
m=0 n=0

(o]

ool ox HK
e Hr o é
do rlr

[356] 21 100014, s= ¥ T o] A AR cldx o] A E ool & Ve, s =
Joll th-&at= vl 2 H I A o] o ] LB 2, he o A AR o] 74

= HERY, wiz e A AR o] =3 W H S W ERH AL, bitDepthi= A

HI E W~ 5 Leldit), B3k OffsetYi= ( filter_hint_size_y >> 1 )9}

a1, OffsetX <= ( filter_hint_size_x >> 1 )9} & L3}, ey M= 0<=cy<
filter_hint_size_y©] 31, cx2] ¥ 9= 0 <= cx < filter_hint_size_x ] T}

[357] UAE = A8 Mg etvad dl 213 9 cross-correlation matrix %2 U 7 ¥
Al & 2] auto-cross-correlation matrix 2 - E] Wiener ¥~ E-HHE § 5%

358] Zd 7=o FAF

[359]  NNPFC % NNPFA SEI H| A A& 2] @4 -/ o] A, NNPFA SEI M| A A] =
nnpfa_target_base_flag2] gkoll 7|¥tale] 7| 2 ZDE (5, 139 5 A g
nnpfc_base_flagE 3 3H8F= NNPFA SEI WA X)) = ol E (A & &
03} &< 3 nnpfc_base_flagS ¥ 3F5F= NNPFA SEI WA A& &4 313 4= o}

[360] nnpfa_target_base_flag+ nnpfa_cancel_flag2] ko] 0 wiwk Al2d = 4= qlr).
o] &= nnpfa_target_id-> ‘&Y 54 T nnpfa_target_base_flag®] ¢ko] A = T} &,
2711 2] NNPF 244 3} 7} 9)l+= 745~ o] NNPF &4 8171 F A s ofof sl =A] &

AE =) F-A o] Al E = 9)

[361]  tA] a4, &L S nnpfe_idE ﬂﬂt 7] ¥ NNPF 2 ¢ d]o] E NNPF7} 2.5
EAg T o) il A3 EE ol gk A7 5§ A e g 13 L g
nnpfa_cancel_flagE 7} A= & Y ¢ nnpfa_target_idE ¥ g6} Al 2% NNPFA
SEI W A] A 7} v5rol] EA S ] o] F7FA] F o] gk x| & A4] o] F AE A
Tt W ol WEkekA] g

[362] A A o

[363] &= flollA ATt LAl ol o 2
7Htgx—u S 2 FPHAY F ol o] AR st aE 5= vk

| =
_]

lr

O

[364] Aol of sl AlQtE = A4

[365] 1. nnpfa cancel_flag 4t<] =71
o]

[366] 2. nnpfa cancel_flag ko] 13} &L 3tH, &L 4kl nnpfa_target_id 2
nnpfa_target_base_flags X 3F5= o] Hof] 24 s}¥ 4} NNPFE| A &4 &

,'4 /\6]— /\ O] Iq_
[367] 3.Hetd o=z 54 nnpfa target_id ' nnpfa_target_base_flags ¥ &3}
NNPFAZ} EA 81, &5 A upe}t 5 A e gkel nnpfa_target_id 2

nnpfa_target_base_ﬂag-g 7FA] = o] A NNPFA SEI W A| A &] A &4 & FH AT

o]
AR
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[368] 4. &= TFE T 9+ S 2 nnpfa_target_base_flag®| 4t T7|glo] & U gk = A o)
th s A3t 270 (== 71 o] 4h) 9] NNPFA SEI W A (&, 01 3
nnpfa_cancel_flags ¥ 33H7F gl =5 Al oFst 4= gl

[369] ChA] 3l A, nnpfa_target_base_flag®| ¢k3} T7|glo], & At ¢ke
nnpfa_target_idE 7}F*| & nnpfa_cancel_flag7} 021, 7+ 7l 2] NNPFA SEI ¥ A] #] 7}
2 3k A et

[370] AAl41

(3711 el 1 9ol A a okl R k2o BhEk AW AT o5t
ol 37 gl =4 4= glnk.
[372] [3%£23]
nn_post_filter_activation( payloadSize ) { Descriptor
nnpfa_target id ue(v)
nnpfa target base flag u(l)
nnpfa_cancel flag u(1)
if( Innpfa cancel flag ) {
nnpfa persistence flag u(l)
mnpfa num_output_entries ue(v)
for(i=0; i <nnpfa num output entries; i++)
nnpfa output flag[i] u(l)
}
}

[373]  NNPFA SEI WA A= A E2] N E9] T3] HE Y2 93l nnpfa_target_id
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nnpfa_target_idE ¥ &3} A L, T nnpfa_target_id 2 nnpfa_target_base_flagS
FE3HE 4
)/ NNPF+=, t/ NNPFE Y ERU = 2 "H 2}l nnpfa_target_idel] 7] QEs}o]
ARE 7 vk vpFeE A A o ol A % NNPF== nnpfa_target_id 3
nnpfa_target_base_flag®l] 7| Htsto] A= =% Qi)
nnpfa_target_id= & A] = A ol] THA ¥ 31 T/ NNPF 218 A H o} 5 A3 =g
218 A W (=, nnpfe_id)E 7HA]= &t o] 4 e] NNPEC SEI || A #] ol ] 3fj 4]
YA %= T NNPEE HeRd <= it}
nnpfa_target_base_flagi= T/ NNPF7} o]/ NNPF 2]'H A B ¢} &gl I
A AR E 7FX] 3= 7] E NNPF 3= U129 400 M @A) 229 A VCL
NAL 4ol A &3} a1 %O‘ gk 28 g1 5 71| 5= w}A] 2F NNPF SEI H] A] =] ]
o &l A %74 ¥ NNPFS!A] £ yetd 5= vk thAl e A, th A NNPF=
e ZE & Lol l‘ﬂ%}‘ﬂ % NNPF 28 A K. 9} A3 e A2 AR E
7FA]3= 7] NNPFE A4 " 5= Qlv}. T8k, U] NNPFi= o4 B & 19
7gkate] YAy Aol A @A) =21 o] 3PH A VCL NAL - oll A3l 3hs=, thd
NNPF 2|8 4 5 ¢} 5Ag A 28 4K E 7HA] 3=, 7}A] 2 NNPFC SEI
| A] Aol o] &l %] 74 ¥ NNPFE 24 5= Qlt}. o] ], th4} NNPF:= 7] &= NNPF&
3£3}51= NNPFC SEI ¥ A #] 2] "k o] o} ZF A
47d B335 4 x1(300)1= & A NNPFA SEI WA %] ¢} &< g )4 NNPF 2] #
AR E 7}A] = o] 7l NNPFA SEI Pl A A 7} A 8F= 4] o] 15 2
NNPFA SEI W A| #] ¢} 52 3t 04 NNPF 2] 4 H.E 714 3= o]
A 2] 7} E A S O NNPRO] Al &4 H A& & AT 4
B T2 3 4 A(300):= 7 NNPEE] Al &40l &k H & o] &5 UrEM% =
A £ #H A &3 221 nnpfa_cancel_flagol] 71 HEslo] t)/d NNPFS] % &4 ol off gt
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[452]

[453]

[454]

[455]

[456]

FHaARE ZAAT 5 S

nnpfa_cancel_flagi= & #] SEI W A| X (o] & & ], & Al NNPFA SEI | A #] )<}
%23k thA} NNPF 2] A B & 7}#] 3= o] 2l NNPFA SEI H] A A] ] Qﬁﬂ*ﬂ
AAE] =t NNPFRO A &4 o) t gk #H & o -5 Vet = ot o &
nnpfa_cancel_flag #ko| 10| & | SEI WA %] &} & g+ t] % NNPF 2 3 XJE 2
At e 215 £33 o] 1 NNPFA SEI WA %] ol 2] s A )= th
NNPF9| A &7d o] A= = Ut} o] d|, th NNPF+= & A SEI #| A A ¢} & A gt
8 NNPF 218 41 2 ) 28 &3 15 7HA 31, nnpfa_cancel_flag #ko] 02!
T e NNPFA SEI #| A| %] of] o] 8} 2] 3} #] gF+= gk 1] o] AFE X A &
= AT o E , nnpfa_cancel_flag gto] 0] & ) gl o]ofol o & o4
NNPF2] X]——‘r/‘é% el = 22 221 nnpfa_persistence_flag 2
nnpfa_target_base_flag7} =2 5= AT}

t}Fsk A Al o o] wh2) nnpfa_cancel_flag 4L©] 0°] ™ nnpfa_target_base_flag,
nnpfa_persistence_flag 2 nnpfa_num_output_entries7} 52 55 Sl T},

A =53} A*](300)= nnpfa_persistence_flag gkell 7| ¥ksto] o/ NNPF<
A &g AA T 4 9l ol & &9, nnpfa_persistence_flag”7} 0] o/
NNPF2 @A) A & YA vk AL&E 5=t} o 5 50,
nnpfa persistence_flag7} 101 /% NNPF-2 &5 A1/ A A ¥4 2 & A

Jolof o] BE 5 A HES AslA AFSE 5 ok o w, thd NNPF2 & A
j o] o] o] A &2 CLVS7}F Al 2HE] 7 1, H]E/\EE}O] TR, B A

NNPFA SEI #| X %] ¢} & §F nnpfa_target_id ¥ nnpfa_target_base_flagE 7}+| a1
nnpfa_cancel_flag7} 191 NNPFA SEI WA X o]l & H & 2] glo]o o] H A7} =9
TAG AA A vl 8 ¥ = A 5 ot o) de] F5E Wb &9
A AR A E AA Holo o] BE & A AES A AFEE 7 9
ChA] g A, ﬂ]” NNPF9] | 474> ¥ 2] NNPFA SEI H| A %] &} &<
nnpfa_target_id 2 nnpfa_target_base_flagS 7}*| 21 nnpfa_cancel_flag7} 1¢!
NNPFA SEI W[ A] #]of] &1l g A g]o]of o] I A7t &8 T4 dA = A
ol 8 =x]e 7gksto] A E o At

U}Fgk A Al o o] wh2) nnpfa_persistence_ ﬂag7]- 1o o/} NNPF2 3 A
NNPFA SEI #| X %] ¢} & §} nnpfa_target_id ¥ nnpfa_target_base_flagE 7}4| =
NNPFA SEI | A| #] o] ZHA ¥ @A) g o]o] o] T X7} &8 &4 @A 21 A
theol F8E w7b4] &9 oA dA A L AA] glojof o] BE 4
A 5L AElA AREE 7 vk vhA] Ea ALt NNPFO] #4402 & A

| o] o] o] = Y of] #+& ¥l NNPFA SEI W A| A o]l 3 €3 nnpfa_cancel_flag %k 3}
AFdglo] € Al NNPFA SEI | A X 2} & ¢k nnpfa_target_id 2
nnpfa_target_base_flagE 7} <= NNPFA SEI W A] 2] of] & ¥ & A g o]of 9]
A 7L 29 oM A JAH el 8 ¥ = ol 7|Hketo] A= 4 Q)

thFsE A Al of o) W= nnpfa_target_base flag L3 g3 glo] 5 I Ao
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[457]

[458]

[459]

[460]

[461]

[462]

[463]

[464]

[465]

o gk & o]/ NNPFA SEI WA A &2 &4 s}¥) #] o4& 5=

UFeFgE A Al o o) ub =9, o4 NNPF= & Al SEI || 4| #] <}
nnpfa target_id 2 13} 5 ¢k nnpfa_cancel_flagE 7}*| = NNPFA SEI 4| A| ] £}
AT AA Holo] o] & I Ao dste] 48H A & 5 Utk

5= 82 A NNPFE| 24 3} o -5 AA ob= A Al of|ol] gt Y H5 3}
W A str] f1E ot

Az, g4 B33 A (300)% NNPFA SEI W] A] 2] o] 7]Hk3Fo] o 4

NNPFE 243 4= A THS800). o & , 97 H-3 3) A *](300)5= NNPFA SEI
H Al A1 9] T4 NNPF 218 4 B (=, nnpfa_target_id)fﬂ] 7| gksto] T NNPFS
AT AT A& 5o, G 5353 AX300)= dA AL HHE
nnpfa_target_id %k} &Y S nnpfc_id ghS %% += kvt o] 2] NNPFC SEI
H A %] of] o] 8] A =] = th NNPFE 243 = o).

473 B35} 4x1(300)= 7 NNPF2 Z]*H AL olFEdA-S
A THS810). o & 5o, A4 ¥ 53} 4% (300)= ) NNPF2| A £=4 of of gt
FHA ARE Yel = A E5A FH A &8 2(S, nnpfa_cancel_flag)°l] 7] ¥Hs}l o]
T NNPF] A &40 o) T gt FH & o F-5 A = Ut
o Z o], AEA FH A& E L ghol 1014 A H 23} 44X (300)+= @Al SEI
| A1 A1 &} & A gk i NNPF 28 A B8 7FA]+= 91 €] 9] o] 2l NNPFA SEI
A %] of] o] g4 DA A NNPFY] A &4 & H Ao 248 4= o).
ChA] w3 A, T NNPF+= & Al SEI " A A] 9} & A gk o 4 NNPF 218 A B &
7EA AL A A FH A E L ghel 091 B S NNPFA SEI | A A of] o] g A
AT A = 3T o] AR E A & U dE Eo], AEA HA
2 ghe] 0ol A H 53} FX1(300)1= A NNPF2] A4 & 3 43814
i AA s o 9l

B T3} AA(300)= A NNPFO| Al &4 & F A8hA] &= Sl 7] Rkst
o]/ NNPFo] A &A4)-8 A4 3 5= 9l th(S830). ol & &1, tId NNPFe| #| &4
FHashA eF o P4 558 4 (300):= Y NNPFE & A] = Aol o gt
S 2] He| ol REALGSh= Al o2 s = dsmg 2o 54
o 7} 2] T/ NNPFE &5 AR A A I A< A A dojo] Y B8 F4
T 5ol thet A v HElFol Abgste Ao w AT = vk

ol A ¢, th NNPF&| A &7d o] AA ¥ J4 H35 3} 42](300)+= thyd
NNPFe| &4 3815 24 = A &S 4= 9t
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Argstr] gk ol
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[475]

[476]

[477]

PC(tablet PC), & E @} (ultrabook), 9] 21 & t]H} o] 22 (wearable device, ol &
5o, A8 7] (smartwatch), =2l 228 BE7] (smart glass), HMD(head
mounted display)), Tl A& TV, Bl =A% A FH, t A" Alo]l Y #] Fo] 3l&

o]
AR

@ AR Sm el A A A ES A2 £ o, o
% 2} Ao 4] 548k Hlol Bz ¥4k A2 E 4 gl

Al el 9l ChEE A o9l o) uhe

| A S Sz R X Egof Eiz AL G 7bs 8 e S (

kol | 5 5 £,
TGAA, ol E 2 AIA, S (firmware), ZELH 5), B o] 2] ¢ A ES o
= e Sol A 450} 42 Ei AFE Aol A e ek a0 A
A58 -5 715 vl Al (non-transitory computer-readable medium)E- 3 33T}
A o874

Ao w2 A A o= e R syR ey ol 49 5 ek,
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TS
[ 1] A TE3t AA o o FaE = G Hast el dlojA,

NNPF(neural-network post-filter) SEI(supplemental enhancement information)
H A X & & 538}%], 4F7] NNPF SEI W A| 2] = NNPFC(neural-network
post-filter characteristics) SEI ™ A] 4] 2 NNPFA (neural-network post-filter
activation) SEI W A| A & ¥ 3§35} a1
/871 NNPFC SEI " A %] o]l 7] ¥ka}o] £ 2] (post-processing) H B &2
ol & F A= AAY AAst= v F

A

%}7] NNPFA SEI H| A #]of] 7| Hkste] A7 & H Ao 482 4= 9l
7 NNPF2] &A1 3} ol L5 AAst= WA & 38151,
AF7] thAF NNPF, & 4] SEI W A A] &} =<3l o A4} NNPF 218 A1 &

7FA] 5= NNPFA SEI ¥ A| A 2} #h&d 5 A A @ o]of o] 3 A }ze_ﬂ, s

F71 AA S A ggoll 292 wi7kA, 7] 29 £ 871 24 = A4

2471 @A gleolol o] T4 AR S Tk X 2] A Haty] 95
AHEE R, A Bas .

[7a2]  Argel delA, 4] ol NNPFO] 43} o) 2 A4 sh= A=,

B oo

471 thA NNPFE A A 8t v,
217] T4 NNPFE] 2| 424 2 4 o] 5 AA sl A, 2
7] 4 NNPFe] A &4 & H AT 27 oAk

[7d -3} 3] A 18kel] 2oy A, A7 th/d NNPFa=,

A %] 31 A}7] NNPFA SEI W A] #] ¢} % < 3 NNPF 2] #
AR E zF= 3l o] 4] NNPFC SEI # A A ¢l 98] A A =)= o)
NNPFZE UEFJ = A} NNPF 21 A 5o 7]uksto] AR 5=, o4k

25 3} v

7973} 4] A28kol] glo] A, A7) thA NNPFQ] %] 4:4] 3 4 o] iz
%471 @A) SEL WA A ¢} 5 A 8 o) 4} NNPF 218 4 H.5 712 3= o] 7l
NNPFA SEI W A] A of] o] 3|4 A7 ¥ =t} NNPFe] A& F 4 o7&
B = A sA A& Fe o) Zldbeto] A E =, 3 sk .

[7d -3} 5] A28kol] ol A, A7] thAF NNPF2] %] 4242,
7] A dlolo] o] oA ¢} ¥Hd ¥l NNPFA SEI WA A] 7} 7}A] 3= #] 4]
FH Zd 1] ghah Aaglol A 84 glolol e AL A &9
Mg 37 A # A vl 9 =A 0 7kete] A H =, G
25 3} v

(47ae) A tEst Ao ofa) SaE s R E sl g oA,
24 2l (post-processing) BEH = o] &2 5 I = AN A L=
NNPFC(neural-network post-filter characteristics) SEI(supplemental
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[T 7]

[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

enhancement information) W] A| A 2 H- 3 3}5}= oA, 2

AR FHA o) 482 5 A+ 4 NNPFY %"/‘Jﬁr A=

NNPFA (neural-network post-filter activation) SEI M| A] ] 2 - & 3} 5} =
WA= Eetstal

371 tl’d NNPF-Z, & 4] SEI #| Al #] ¢} & A & o) 4 NNPF 2] A HE

7121 = NNPFA SEI WA %] ¢} A3 ¥ & 2] goloj o] H A7} &5 &A%
A7 dA HA Tl 9 E wi7bA], A S SAA AT @A E A
D 7] A A dlolo] W 34 oA Eof tgk 2] e]Hstr] ¢4
}%ﬂb, A s .

C

Al6Tol 311, 7] th’d NNPES| &4 3} of 4-3=,

7] 2 NNPFE A4 381aL, 7] th NNPFE| A &4 H A4 o7&
AASEaL, 7] A NNPRE| A 408 F A8kA] e Aol 7| vbsto]
7] /g NNPFE] x| &4 & A ski= slol o8l A=, 44 F23)
WL

Alogrel] ol A, 7] o/ NNPF+=

7] A A = A 9} #H# ¥ 31 4} 7] NNPFA SEI W] A A] £} 5 < 3k NNPF 2] ¥
A B E zh= 3} o] 4} 2] NNPEC SEI #| A % of] 2] 8] %] A &)= )4}
NNPFZE Y EFY = T4 NNPF 2] A Kol 7|Hkale] A4 %)=, 4
Fo s .

A 78kl Qo A, A7) At
271 & A SEI vl A A 9 &L &tk NNPF A1 A H E 7}x] = o] A
9] A

NNPFA SEI W] A| x| o)) o] & A A == 7] o)/ NNPFS] A1 &4 H A
U= 454 FHa Sy 7]bkste] 249 = J4 253}

u]—qﬂj

A 738kl 2 QHAUEVWWWQﬂiHQ

371 ?éizﬂ g olof o] = 5] 9} ## ¥ NNPFA SEI WA A 7} 714 = x]éxg

FHa Zdro gkt Aaglo] 4] e A glelofe] AT AV &

A A7 A I A ol EE E = ol 7IRkete] AA E =, c}

CRC L

AAF R 3l v o) o8] AAAHE B EAEYS A4S AFEH s

7hse 7 E u A B2A, AV I EAEY L

2} 2] (post-processing) EE] & o] &4 4 Q1= A A TS ERY = Ao &
3}4-2] NNPFC(neural-network post-filter characteristics) SEI(supplemental
enhancement information) ™ A] ] 2

AA FH Aol 48E = U= G AL A2 e o 2435 o5
LBl = NNPFA(neural-network post-filter activation) SEI M| A| A &
Eghehal,

371 ﬂw NNPF-Z, & A| SEI #| A #] ¢} -5 A 3 o NNPF 218 4 5.

L

fij
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P 3= NNPFA SEI WA A &} Z-d ¥ 3l A4 ¢l o]o] o] A7} &9 A4
AA A oo 9 w7A], A 28 A A dlA)] =

A
71
R 471 dA wlolol W 4 F A 5ol ek 212 dE P sty 939
AR E =, A FE] W s E 75w A.
(-3 12] Qo A& HolH & dFetes A Wl oA, 47 AE WiE
7] @l g RIEAER S AASHH, AV HIEAEH 2
4| 2] (post-processing) BEH 2 o] &2 5 = AN A L&
NNPFC(neural-network post-filter characteristics) SEI(supplemental
enhancement information) W A| A| & H- & 3} 6F= WA, 2 & A I Ao
A&E 7 e g AAE 2] HE o] 23} o7
NNPFA (neural-network post-filter activation) SEI M| A] ] 2 - & 3} 5} =
SAE 7o ® A E AL
A7 B EAE- S ¥ E3= A7) HiolH & A%shs A E Edkstar
%471 T/ NNPF, & 4] SEI #] A A4 2} &2 g+ ot NNPF 28 A 1. &
W NNPFA SEI W A[ #] ¢} 751 g & 2] gl o]of o] H X7} & A4
3] 3

o

N

A A deeol 29 WA, 471 =9 A 37 dA A

Mﬂ&

| A dlojo] W 55 Hx 5ol theh -4 2] e skr] 9 &)

}7]
) A7
i R A
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