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PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
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(54) Title: ENCODING AND DECODING METHODS, ENCODER, DECODER, CODE STREAM, AND COMPUTER STORAGE
MEDIUM

(54) KM SRS ik SRS . ARV S BN R

S401
WA, BR G ANEEEE [

S402\ +

S HFPEMEERLHELS %

hEr, A LW EGFRAFE—
iR qA

v KS‘“B

LA EMEERGHAL

PR, AR HAF RAARIRAF =
Frir i

4
s401 Decode a point cloud code st%am to determine location information of a current
node
s402 When the location information of the current node satisfies a first condition,
determine an identifier of the current node to have a first identifier value
s403 When the location information of the current node satisfies a second condition,
determine the identifier of the current node to have a second identifier value

(57) Abstract: Disclosed in embodiments of the present application are encoding and decoding methods, an encoder, a decoder, a code
stream, and a computer storage medium. At an encoding end and a decoding end, for whether location information of a current node
satisfies a first condition and a second condition, respectively, an identifier of the current node is valued, so that whether a planar mode
is allowed to be used to decode or encode the current node can be determined by using a small amount of computation. In addition, at
the decoding end, the value of the identifier of the current node can be decoded from the code stream, so that whether a planar mode is
allowed to be used to decode the current node can be obtained. Upon comparison with modes used in the related art of determining for
the current node whether a planar mode is allowed to be used to decode or encode the current node, the encoding and decoding gains
of the planar mode are improved while the computation complexity is simplified.



WO 2024/082135 A1 | [ 900010000

CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AEPR A
— i ERe SR IR G AEE215:0))
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SR k. BRBAE. BB ENEEAR

BAARIR

AW RS B EE R 0P aRREAR, LEP R A RSk, BMmE. iR
VAR BHLEAREATR

TEHAK

BAF T 5 & EY (Geometry-based Point Cloud Compression, G-PCC) 4afEER +, &
Z 8 JUATAS &Ae BT 3T 10 64 B AT & R4 T AT A0y, Kb, T FIUTE &e9smms, T Ak
FAXAH (Octree) Fe =@ K % (Trisoup) #9FATIER,

MR T ANSA LTS SRR Y, 2T FHE T SUEE 2 F A A A T 86
X, HEABRYHFRT REOHHELLE, Af ik AP BEXF R REDEH,

KA

AT, K9 RRGRE—FRELT 5. BIEBE. BARABRIT ENGHMAF, %%
TRAAA T B AR N G TR 0t R R R R &G F oK e i 4,

A iF S 4 B AR T F T A4 T 5L

H—h &, AYEFERGRBET IS G ik, Prksik R TRMAEY, ik hikads:

AL & AR, A AN AL EAS A

Y PTiE BAT P B ML BAT &S R, AR TR AT R A ARIR A B — AR,

L PP HAT P B AL BAT &R AR, AT R AT S A ARIR A B S ARIRME;

b, PrAARIRIE T AT AL T B A KA PR B AT R AT, PP —ARIREIE T A
VAR PR P @ AR XA P g 4 A9 S S ATREAD; BT iA 5 ARIRAEAE T R AR P iR @ AR XA P
#® B AP B SATREAD,

5 E, AYEFEEGIRET IS S s ik, Pk sik R TRMAERY, ik hikafs:

AL & Z AR, B R B A AR

A, PR LAY R OAFIRIET AT AL P AR PR S AT S AT,

FZ 4@, AVIFERGRET AT RmAT R, ik k SR TRBETY, Pridyikads:

A G ML EAE

LT HAT P B4 AT LR G e, AR SR R QAR A H— AR

LR BAT P R 69AE BAS L E A, AR ATIE S AT R 69 ARIR A B AR IRE;

A, PrAARIRIE T AT AR T B AKX PR B AT R AT, TR —ARIREIE T A

il

}
(m o
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WAL R BT P E AR X AT PR S AT P Bt
BRSBTS A

Yoy, PR ZARIRAEAE
Fvgd, AiELAGIRART AR

PCT/CN2022/125932
T AR P A - d AL R P
2, PR ARG 38 L35
B — ARk, BB AMA S ZER, HE LAY S8 EAEE;
B oAk, BB ARPITA AT S BAE LB RS — S,
A F— AR,
B E Ak, BB ALRPTA LD S B L
A 5 AR,
10

£ B AP S AT
%{:

TR AT R A ARIR

ZERY, AP BAT T R G ARIR

HP, FFRAFIRIE T AT AR R AR TR KA S AT PR —ARIAMESS T A
R

15

A B F
HAE ) PR - @A X xS PR AT P S AT AL, PR AR IRMAAE T AR BT R R E AR X BT
A E, RPEFEAGRET —FTEBE, PrAMME s
Lep, £ B FT

&AL 2
F v AR, BB AMREE ZEE, WL LA SRR,

HEP, Pk BAT T R ARIREE T AT SR - S AR R AT PR L Ay
20

FxFd, AVEEAGIRMT A%, PrAnEais
B A EALR, BB AL LA T A BT L

A & ZAFIRIE

P
FRM AR, B ARA LD S B4 E

kS
B R Ak, BLE A YPTE KA S B4 G

LAy e AT A
25

# et

TR AT R A ARIR
P, FFRAFIRIE T AT AHER R X A KA AT, PR —ARiAMESS T A

PR B AT B A ARIR
Vi B iR P m AL X TR BT S AT, PR & S ARIRMASS T R AR R BT iR P AR X AT BT
FXF @, RAPiFEEARMLT —F AR, Pk

4k 38 BvABAARA PR AL 3R BT PUATH
W RPATHAE, L PTHEARS

5 35 L35
AT, PP R T
AARPT R A TR BPATE, PAT LR F—F @ TR K
FEATGE, AVIFERGRET A RBE, PiieBE s
W3R B VAR AAEA TR A BT PATHR A
B PATRAE, HPTES
30

15 % R PT i 4L

fEAL 7 ik
Lt BAEN T, PTG
WP EAL I BHATH, PATERE —F ®m ATy =%k,

P, FeAAEEE Y A HET T S eARR.

Jiid it
FHFE, RNPIFERGRE—FAA, PR A RARIE %15 8
F+H @, AViEEaRT —F i EAG A
AR S MEEBPATH AR, PR AL IR BIAITHTE F
7 @& Pk 8 b = g AT ik

iBAZ B EAR A P R AL

FTeba s i R B
Ji, BARR THATIE A, %P T HATH

R = 7
5 & PR 89 5 = AR T iR R P i
2
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AW IH EHGIRET —F RS k. RIS MRABRIT BN, Y% 8 4
AP AL EAT G, AR R E E AR, HE LAY AN ERE, HEA P R EFE
WRE AN, MR SRR S AR A, B AT S ML A RS e,
LA EOARIRA F AFME, AP, AR TREG AN - FEAEX YA P TR, £
—AFIRAEAR T AL - @A XA AP AT, £ AT T AL - B AR AT 3 A
W EMATHEAD, XAF, ERMAEATT ST MBS R T RS S A, oAt
LA L AATIRATIVE, A R A E 6T B E i o LT AR A R @ AL XA B AT Tk
HATRRID R AR, F oL, MRS AMMDA Y (D35 % 5T E AR I, 4ok, 1B4L%
FERT AR F @R GAT P AT, SAXEAT R GHL LT LT AT
F P @A XA S AP S SATREAD B S e 7 KARKL, BT i B AR R RS- FaHE X%
A 5

I B 35 A

B 1A AP R —F &= SRR M AR T EE;

B 2 4 —At G-PCC 4 E ey UARAER =& H;

B 3 4 — G-PCC AR HRIERTFH;

B 4 A A R — AP TR 60 5 Z A5 R AT ER,
B 5 24 A ik AR ARG B — AP T ik 09 b A RAD T ik 0 AR T R A
B 6 A A% iF EZHAGRE— AP Tk ) S Z AT AR TER;
B 7 A A iR A RAR S — A T iR e AL B e M T R —;

B 8 A A i A RAKE) — AP TR e AL B ey M T R =

B 9 A A iF B RAKE — AP T ik 6 S B e M T R —;

B 10 A AP iF 2 BB — A T ) AL B 0 s M T B B =,

B 11 4 A S R ARG — AP T ik ey A R ey s T R B =

B E AR T AR W G S EHARAR, TELEEM BT RS iF L)k

PLATH L, T H B AREAE S Z A, SFE A R FRE Kb 3F 2564,

AR A ZSL, ASCHTRA 0 PR a9 B AT A 7 Rk 5 B T R 15 4 B ARG AT BF
IR NARRE] . AP LA 0 RIER R A T RERFF L6 B 49, REZ G ERFIA T,

BEATRRAEF, FRF] “—s52366)7, LR T PIA TR EAGIETE, 22 TAEM, “—

B L) AR PR T E 2B 94 E F ERARR T4, FETRAERYRGEATALLS,

EEEIE, KREEZAGITT R AE “F\F\F =7 AT R A £yt £, RREA
RO, TR, “F\F \F 27 EAFGH LT T LR 6T RS R,

3
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VAL IX E bR 6 K I 2B L5 VAR T AR 2 B R RAB AL 69 I IR A SR

AF A T AGIRATH — A AT, SRR AR AL R 4 A A AT,
AW AR P 3 R GG 4 8 e RGBT e T 6 AR

&% /245 ( Point Cloud Compression, PCC);

AT IUFTE) 57 /E% (Geometry-based Point Cloud Compression, G-PCC 2 GPCC ),

AT 57 /EY% (Video-based Point Cloud Compression, V-PCC 2 VPCC );

ANSH (Octree );

Z. fhd kR %& (Triangle soup, Trisoup );

T A 0 ( Intra Prediction );

% # & (Look Up Table, LUT);

214 % (Red-Green-Blue, RGB );

# & %, /% ( Luminance-Chrominance, YUV );

2w & (Level of Detail, LOD );

T Z 4% ( Predicting Transform );

FAHA X4 (Lifting Transform );

X3R B &4 & R4 (Region Adaptive Hierarchal Transform, RAHT );

AT EFTXAERG fiEH — 3t F K% (Context-based Adaptive Binary Arithmetic Coding,
CABAC).

BT AYAREREmOY ZHAAHKX, BEAeFE, SAFA. B, S FRE
B, TAREFIDRET G EZ ().

£ Z (Point Cloud) ZH#EE =4 054G, EFTHETACHELNMEER &80 BIA
o Blde, EOEBAS &R SO A ATAE & RO BAT AT ARA S TATIE & e,
B0 B AT &I LRI B4 A B BRAT R F S, Hlde, REAT LT ARMER A EF Z ] LeifE L.
Blho, REAZETURA RGBAEL, LF, R k74 & (Red, R), G RKF%E (Green, G), B &
7 & (Blue, B). #de, MERLETUARZEER (YCbCr, YUV) B&. E¥, YERFHARE,
Co(ATHEEEE, Cr(VARTLEEE.

RIBRANEREFD G EF, EEPEET AL L Z 4 AATAE &Ae 2 61U AT IR

(reflectance ). F4v, RIBIEBNFTRIEFI L=, L= PE 5T AT 35 569 = 4 LAz & fe

ERREAT R, Frde, SOPCANERRYNEREFIEE, S5 FHETUAT ARG =4
AFAE & B ANMUER AT 2R (reflectance ) #= & 6900 643 & .

BT T VARG B2y

F—RBEEE MR RHIIEY, RRES QTG HIE;

Fo kLR MREN, (LRREZ RS,

FZEHEFREE: KR EEERELEHY,
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Blhe, bR ES AT KE:

EA—: MBBEEE, HRTUAATHIFMEL. ZHE RS, RIBELAA. ALK
MBA. R EIBAFY T,

KR = ARBSeEZ, LTUAATFHRFIAE . AmLES #. Z4Rizidfs. gz
REFEERAGFE.

HTEEZRBEENES, BHEZTRAAHAERENANSL, MARF| TR, LEHFEL2X
QAT TA XM EE R L ESR A B ARG EHITES, Bk, &2 8 Z8#TES,

AL B A7, AT EEHATEYE 09 8 Z BABAER T A RE H BB E R4 (Moving Picture Experts
Group, MPEG ) #2449 G-PCC % AIER 3, V-PCC %MEMAIER, 7T ARG % A7 E (Audio
Video Standard, AVS) #24:49 AVS-PCC % fFAELR, H ¥, GPCC %HMEAERT A T4t §—%
A EEAE Z A HERRETHITES, V-PCC SRR A TAMN £ S A HTES,
BEAYF YT, XL EZR A G-PCC MAER /TR,

AW E EAGIRAE T —F UM S 7 ikt S E R R MARM, B 1 AAd
RGBS~ EZ R NERMFER., w8 | &, ZRERHEE—ANRSEANET
& 13 2 INFBZ WL 01, P, &-F&4& 13 £ IN TR @M% 01 #HAFNMR AL, &-F
R FHITAR T TAAEF LR QB S Z BB RGEE, Flde, PFELTFRETUEE
FW R AATTEN. AARF I T HF . AR EE. AN HRERE.
IRG-E5, AP Sas RAEMRE, P, KPiF5Eae ¥ e E R pmERTUN LA G TR
&

HF, KRPFERAT LT REEA EZREDBAE, —IROHEETHBE (FHRBE) f
EEAE (PPREAE ),

T & A G-PCC % AR 2R 4 4l SEATAR X BAR 4G 5LEA.

TAER, £E5ZE GPCCHRMBERTY, BN Z BB L ZRT0 R (slice) X#JE,
AR F—A slice #AT4E T 40,

B 2 A —# G-PCC 4B EAQARIERTER. B 2 FiF, % G-PCC HAELR T 55455
5. JEiZ G-PCC riER Y, A & & AT slice XI5, &t slice #4742 3 4. /& slice T, &
Z 8 JUTAS e 2 F 64 & PP 3T B 64 B AT &R 4 T AT A0 8, G-PCC %5 % 4 AT U3 &t
T, BRI IUTE ST AT, 5 A2 E—A @ E & (boundingbox) ¥; KB
FHATEN, X—FEHEERINGROER, O T ERBE, HF—HR5 500UTE LR, &
FEABRRERGHBHRELL, EAPBREL LI —IE AP AKRELE, TR, o
bounding box HATHE FASIAEIXI 4. RIFENIK X ERIRE TR, JUTIE &) % XAk
FAXb Ao Z f @ b R AFAER.,

BERFAISE TS S BIER T, KOBENFSH 8 ANTFLFHh, FERTFTIFHe &
frbdd (P, 1 AR, 04 R), FERGTZFRBERITNES, BFXSFIGTTH 5
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A 1x1x1 984T FHFRIAFIE X o, AXAIAEY, FIAFE (node) 5B BT &6 RARX M,
A &AL A AT TN, U AT AT BT SEAE) CABAC %45, A AR #4469 JUIT AR IR,
BP JUAT A7

BATZA@A EHIUTRE LHRBERY, RIHLZABATNIHR S, ERAETFTEFAL
B IUFTAE &t th, ZH R TNE W EZRBINGBN ARG 1< 11 B3 H K, wAX 5|k
(block ) #9324 K 4 W BHZIER| 5+, AT HA block P & Z 099 T sy & @, 32485 block
Ot = FRFAENES T ZARE (vertex), RERALAE/ block 49 vertex 447, AR =24
B AT AR, B JUT AL A,

G-PCC %A B AT RIUTE &G, LT AT, LR TR LTS Bt 5 =)
B AR Bt AT AL, BRT, SEMNEMSAEE L EET LGS SRITRE, B, BEE
A EE R EAE GHATRE TR, Blhe, HEA S ST R E4E G4 K RGB M EZ RLAT
B, %R T AN €45 &K RGB AR &% Bl4544 2] YUV & 218, RJE, FIR T EQIUTE Bt
BEEHAHC, BFRGBAYERZESTENGIUTEETEAER, ERECEERDTY, T4
R T E, AP FERARH T LOD X4 A TIESRA Rk, F—Fr kA LEAST RAHT
T, EAAP T EARLKREAT CNZ AR DRIIUR, FRGHARAMAFRAEHK, RExT A4
AT e, AR H 6B R, BRI,

B 3 4 —# G-PCC M EAARIERTER. B 3 FiF, % G-PCC MAELR T 55455
%. % G-PCC BAAER P, FRIR it b A 7E , ATad A A 64 JUIT L 43 A An B A HUdE o
RV HATHR S RRAD, FESTTUAT P LAY AR AL BT, 3 3T AR AEAD N SRS iR - R B8 - UAT- R AL AT
R, FEEZQIUTEE; xR RGRAN, B A R E0-ATF LOD 8RR
HA AT RAHT R E#HR-BR €353, 335 Z 09 BAR 8, AT IUME 84 B AT BT MR B AF
Sty slice; ARJEHAT slice &908, T AL RIN & = o) Z Y B ARAEAL,

EARXFAF, £H 2 3 A 3 Prreg LT LERY, FEA R T EAFTAH LA F @
N, A FTAT EALA AL AR, A AAAG T E MR ERIET T S0 H B AL TLAF
B E

EFET BT B EH AL FEHEX T, AAATHBEES:

1. 9 &6 B3R B 48 % B KT Tk ed BME,

2. LERAEFTE (xo y R z) FEHAFEXGT 569 b X FHRGAAEBE GFE x. y
Rz F ek 3 NBUE).

T, TZBLFENEHREREEZETRGEMEYNXE, CERAEXTE (x. y R z) FH
AEX GG L) R FHERGARR BE (PR x. y Rz F @k 3ABE) XA RATLLTHRY
) TARAL ) FEAER, B2, BAETHRT P LA EEZEARCERA-FHERNGT 26
LA R S E A, FRT KEOHEERR. I, 4 MBI B X T 25 iEmAmAe
MEJE, Mt Ttk BT R AR & SRR R E S A i &
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AT, ARFEAGRMET —FEEMATE, EAREATRMBEY, B 4HKbiEs
FBIIRAE Y —FP T 09 S E AT AR TER, AFB 4T, EFETALHE:

S401: AL &7 A, R SR S BAR

APATREAL S, MRS Z AR, AR HAT D S EAR S, L, HATT S ALK RIF
BeH EP AT E, £ SI01 F, EFIIASHZE, BRI T4 N\ Sty st
|, HATP AL B LT AT AP AT ERS T, HA P ENAET EF, Hlde,
LRP EART SN, HAT P LA B RTA 1, AR ST AP0 B GRT A 2, ARK
R, BPEGTFPEN TP EILQELNBTH 3., B P EQLRET ETAH S P &
PSRN R A R N - B A S SR TN S B e R 3 I TN B i R s A
P BT AT A ART G RIS Aok DT R e e, B
LATP S ARE T ST A 838 6 ANARET &,
S402: 4 HATH EAY4L BAT EIHRS R, A U AT S 9AFIRA F —ARIRE
S403: % HATH S AL BAT B S AT, AT AT S AR B AR DAL
WL S101 A HAT P LML B EE, IS AT T A BAE A BRFH —FH L AHL
A, HEETY A BRI AE —M, BHATT SRR B E S F AR E, &
AP R AL EAT R A, B HET SRR A E S F AR DA, H P, ARRAE T
AT AR T @R B ATH ST AD; 5§ — AR MEAE T AR R B A K kR R ST
By 5 ZARIRMEAR T R AL AR AT S AT P B EATAEAD; dest, BB ATV S 694 A5 & AT
R R R R AT SRR A, SAAXBAT KA AT ST AT A TS
KR S AT S AT A A B eY 7 KARLL, A0 T 3+ 5 205 69 B B4R 3 - F S AL X 64 2 M7 A 3

.,

%"l;
:JT:)!

Aad L —Ftb R, ATk EREY, F—54, a8

HA P EAL B LA T HAT P AT E N BT EKA D T5 N-1 BT E5EL H—R
RALGRA, KA, BATP LML AT EAR T LA T R4 E T R EABERF T 5 A,

TTOASE M, AB R B AL EAT G P T AL K AT B AT 8 B RS, BPE N &, 4t
Folsh N E6 T 588, i ES N-1 B9 54485 % — TR AR, IS N E6F S48 2
T TR, FFH, AT EOMEER LT TR 8P E4AE T 69 SN, £F,
TARKE T B0y BATAR X A ARE T & b A A BT ARG B3, AT G T &g ARE T & 0Y B AR KT
T5 T & k4.

it EA AN, S LA P R IPTAL G E N R T R T R R, B AT R4 E T A
8 BATAE R A F ZFORAAN, AL LT R B GBS —FMF, KU R RIAE
Hy F— AR

st 5tk EATRR FRGT, oS0,

HAT P EAL B LA T HAT P AT E N BT EEA KTE N-1 B E54E 5 $—R
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BAETAR, HEAH EOMEER G LA T EQ4E D 50y B RS TH ZTRRME.

TTASEfEH, AB AT B AL EAT G P T AL M AT B AT 8 B RS, BPE N &, 4t
FoBt s N B4 5400, 55 N-1 BT S48 5§ —FUR A RAR, FIBE N BT S48 2
FRFLARM, A, NUHATT LML BERE LT TAL R LA H EG4RE T L) B4EEX, LF,
AR T 0 BATAR X A ARE T & B AT AF AT A B B8k, BT S AT A ARE T b0 B X R
T5 T & k4.

Wit P A, B HAT P R PTLEIE N BT EME KT LR, BUATH S4BT L
8 AR XIRF T 5 FEN, B YT BB RS A0, FUTT A0RRNIR
188 & ZAFRE.

ARE ARG BRI, ATk e eGP, HE N B F BB A 16, H N-1 &8
FEHE A O,

BRI E, AT B AP BN AR, B A4S N BT E5E A 10, 48P
EARTE, OFRPEFRGAEL—ETE, A, ZEHE N1 EGH EHKEEXEH O,

Hoh, ATRIZ%BMAEH, BEH, LA —HEH 2.

Apad bk F SRR, ARG EASY, FoTUREARTFTFONTF T 3 09EE—
A

AR, HAT P R EFE 6 MRET A, RA T4, Lk 6 AMARET EH) A4 e b
FERXTUAARFFFONTFET 305K, msb MRARRATFFFONTFETF 3 Fo9£E
— AT,

AT SR S AARIR R, ERTRE RGP, FARRES |, F AFRER 0,

BEFERFER T, BEFE—FREREA |, BEARREREH 0, LA, Ha T 80947
RIS 18, AR -F@REXA G877 5 e AT, HAT P EAFRGIIEA 06, RAW
1R T AR S AT AT A,

BRI, At LR U AP S N BT A A FTH N1 ENT S4ES 55—
RAL A F LR, TUABETH—F4F, €TARETH 45, b2, T, S4HaH
BTG FH N BT EHEA D THFTEARR, &, S0P EQGET L6 B F T4
FALR, B BT EAFIRE A —ARME, BTAR, BHAT P EFALE N EMS E4E KF
FF LR, BHAPRMGAET ) BARXRETH FUER, HUaP LFREDE
ZARME;, XE, KW A T A BAR R T,

FHI, ARWF TG LERM—F EEBA T, EFENAT—BALY, B5HKPiEER
BIRARGY 5 —FP T i 8y B Z A F AR TEBRNALR 5 1o, EHETA 0

S501: fRrh s 7 Ay, 2 ST SRR,

Hb, HATP EGAFIRIE T AT AF A FEAERAT S AT S AT,

FERHANR, KB LR H R RS RS A XA BT 4RI
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IRALEY 7 X, BRF U SRR BUARAT R, TR RBE BN A, AMSE, T
VA BB AR AT AR A, At ST AR 2] S AT P & a9 AR IR e AL,

LA AFE 6 L AT B 6YARIRA B AR AN, AR B AR M AT ST, S
RIFEN G AT T R AR B ARIREAT, RAHF A - FEAAEREA S AT S AT,

AFad Y st 5 REALSE A AT EGATIIRAL ) 7 X —3, K IR ARG TR &= D
Tk, BAERRT%MBETY, B 6HKTIHEZRGIRG AP TR o) L ZHATHGAETE
B, A#B 6w, E5iETALE:

S601: #E HA] P L a9 B2 &,

S602: % HATH L6 BAT B R — LM, AT AT S ARIRA F— AR

S603: % HATH S AL FEAT B R AT, AT AT S AR B AR DU

H ¥, AFRAET AT AR BN S8 P EHATSRAD; F AR B T AR R B AR
KA LA EHATHAD; H AFRMEIE T RAFEA T @R B AP L TR,

AP T, H—FH, i

HAT P EAL B LA T HAT P AT E N BT EEA D T5 N-1 BT E5ESL $—TR
RALGRA, KA, BATP LML AT EAR T U AT R A9ARE T R EALBERF T 5 A,

E—APTike) RHBIY, Ffth, &%

HAT P ERE B LA T HAT P AT E N BT EEA KTE N-1 BF E53E L $—R
RALRAL, HHATH S0 B LA T LA P R OGAE D o) S XA EF T 5 R,

BT 50T, 45 NEGDEHLA A 10, H N-1EWF 240 4 0.

ATk ey B, F—TREH 2.

ATk EHB T, FoTRMAEHRTFEFT ONFHFT 63 69EF KA.

BT KRG Y, F—AFREH 1, FZAFREH 0.

AW ZHGIRAE T — AP Tk, B FAET HAT D LML EAE S, ARG
TR, A RE T BRI EAR L, S SR A B RS R, AR LA R e ARIR
H A DME, ATV S ML BT R A, AR M AT R AR B AR DME, P,
AFIRAE T AT AR B BAR R S AT AT, F AR IRMEAE R AR P @A R S AT
AT, F ZAFRMERE T R AL B @A S AT S AT AL, A, AR AT &
WP AL ERERTHEE T 250, 2R ST F & QAT REATRIE, M d KA 30
W93 AR AL R R T AN B KA S AT R EA AL, Bk, AT L
MY AT R B AT S AR IR I, dest, RAESSIF R R T AN S @A XA B AT R
TR, BARKHAY RN 090 R S AT A6 T AR P @R 4T B AT
a9 ARG, BT H AR AR R S FEEK )R 5.

T EAEH R Lk —AK B A E 4 P18 = G AL T ik AT HLER .

KEBPRET WG —FETFEEAIMELT D EHEAUR BT SE4E T & X
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8- FEAER GGk, ANSAHMER TR —E 69 SR 5 Qi E— A% — o F B4 #
AL (AR Y T EARIR ). A% AR, Srhss Bk bt o T

ARIEANXHFE Dpth & 697 £4H OccNodeCnt[Dpth], % Dpth-1 &7 &£ H OccNodeCnt[Dpth
1], ARCB AT R AGARE T R B AR X AT B AT R 6 ALK 6 AR A

PlanarEligibleByRate [k] = OccNodeCnt[Dpth] < (OccNodeCnt[Dpth - 1] * 2) || ! OccNeighPat

HF, k A7 %4% P 4, PlanarEligibleByRate [k]& 7 % 7] 7 & #9472 69318, OccNodeCnt[Dpth]
A 7% Dpth &89 54H , OccNodeCnt[Dpth - 1] &% Dpth-1 &4 £4H, OccNeighPat & 7
AT ARE X A BB K 8] o 6 —AME, BP Lk 5§ TR,

LAV VAT —FURAE A 2, F ZFHRAE A 0 441, BP OccNodeCnt[Dpth] F OccNodeCnt[Dpth
-89 74, RE, HATT R694RE D L EAAEX S 0 8, PlanarEligibleByRate [K]E 4 1, F 0 &%
0.

BRI A, B BAR Kb iR G s 7 e —EL.

Hob, ERAEUAT SRR T AT OERFTES: LR ZHRET A 2, LT UK
RAHEAAE; ! OccNeighPat 5#F %,  OccNeighPat TTvA # [0, 63]F4E&E—/NE4.

AZBIF, AT EZERB OGNS ERTY H LA AR LT EGAET & KR
FIB-F EAERG FAAL, HARRBARPAA, BET AHE—AT EARFIB— R T ZA R )
A2, BT A A, RN, RAALEREZEFARIN T E—ERGPIA T 54 FEE
RNAL S, NmFRTHEEE, #ILE 1 k2,

A1
MR 5 JUFT BD-TotalRate ( % )
D1 D2
Catl-A average 0.0% 0.0%
Cat2-B average -0.2% -0.2%
Cat3-fused average -0.4% -0.4%
Cat3-frame average 0.0% 0.0%
Overall average -0.1% -0.1%
Avg.Enc Time[%] 97%
Avg.Dec Time[%] 98%

10




10

15

20

25

WO 2024/082135 PCT/CN2022/125932

A2
M KA 7 JUAT bpip ratio ( % )
D1

Catl-A average 99.5%
Cat2-B average 99.9%
Cat3-fused average 99.8%
Cat3-frame average 100.0%
Overall average 99.8%

Avg.Enc Time[%] 95%

Avg.Dec Time[%] 94%

W LR K 1 Aek 2 TAA S, JUTAE & BUE Y% M T 49 BD-Rate 7 HAAAE AR, &
RIFARR) SR B OL T, AN ke %R R AR X B A 0 4288 2 % 4 ( BD-Rate 4 5 18)
H3EH (BD-Rate 4 EAL) 698 o tb. JUFTAE & AR E L 554+ T 69 Bpip Ratio A7 £ 57 LM
KEFEAT, RECIF LG %MME EARXBRBBMEL T 5, HERIK, KREFFTET E6
BEAK,

ATFHARFAGMEGERAMNG, AP FZEERE—FRBE, B 7 HKSHFEEEGRLE
) —FP T ik (IR AL B M T B B —, RS 700 TT A ELE:

F—H AR 71, BB A EZA, A SR AL EAS S,

AR T, REALUTNP B EZLHRTE RN, B LI P ENFRAS—
AR

FZ AR 73, BREA Y GATP S AL EAS LR H A, AR SR SRR S
AR

Hb, AR T AT AR F AR AP BT, F—AFDREAR T AR P @A
Kt S 7T F BT, F AR AR T RAER P BAEXAT G AT S AT,

BTk 6y ZaebIP, 50, a5

LA B BAZ EAR TR AT D LA S N B 558 D F 5 N-1 B9 S B8 S §—
RAER A, R, HW T LML BAZEART L AT P EAE T A0 BB F T 5 k4.

BTk ey KLY, F KM, e

LA B B EAR T AT D LA S N BT 5500 KF5 N-1 B09S B85 % —
BAA AR, HEAH EOMEER LT LW P EQ4AED 50y B RS TH ZFRRME.

B—FPTi b BT, HH N EGH E5E A 10, $ N1 AT S840,

ATk ey B, F—TREH 2.

ATk EB T, FoFRMAHRKFEF T ONFHFT 63 69EF KA.

11
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E—FP Tkt BT, H—AFREA 1, FZAFREH 0.

EEFERA T, ERGE—aER T1. $ Rk 72 fofh Zah A AR 74 T oL TR £
By B T, BARA P 43 E (CPU, Central Processing Unit ). #4832 25 (MPU, Microprocessor
Unit ). & F15 54 # % (DSP, Digital Signal Processing) X I3 T %4214 %] (FPGA, Field
Programmable Gate Array ) 4 52 ZL.

AW iE ZAGILRE AR, B 8 AR IFFAGRBG AT ROMA BN EHTER
=, FRAHEE 800 T VA ELEE:

S ALk 81, BB AMMAEEMR, HE LT EGFR P, TP ENRRETA
TAAALR B EAL R S 7T L ST,

BERIRER P, LA g Ak 81 T AR Ley B B %I, B4kh CPU. MPU.
DSP # FPGA 4 %271,

AP FARGIRRBE—FRDE, B 9 H AV LR —F Tk e) %A B EMFEH
—, FRABEE 900 7T VA EL1E:

5% A AR 91, BLE AT LA L6 BAT G

SRMAAER 2, REALUTNP L EAZLHTE LM, AR LI P ENFRAS—
AR

FLH T 03, BEAH L LAY ROLEAR GHRH SR, A LAY RAARIRA S =
AR

b, AFRIETAE AL FEEXAT S AP ERATRD; F AR T AR R @ AR
KA LA EHATHAD; H AFRMEIE T RAFEA T @R B AP L TR,

BTk e B, F—54, 0%

LETH S B IR R AT D EATAL S N By BB T8 N1 B Y S4B 55—
BALRAR, KA, AP EOLER AT LA T L4405 T 5 eh BAEXF T 5 R,

E—APTike) RHBIY, Ffth, &%

HAT P ERE B LA T HAT P AT E N BT EEA KTE N-1 BF E53E L $—R
RALRAL, H U AP S B LAR T U AT T R 69408 T &) S XA EF T 5 ZFHR1A.,

BT 50T, 45 NEGDEHLA A 10, H N-1EWF 240 4 0.

F—AP Tk e BT, F—FRIEHA 2.

AT EM P, FZTRBEARTET 0D TFT 63 69EF MR,

BT KRG Y, F—AFREH 1, FZAFREH 0.

EFEEFER T, LR BRI L. F TR 92 o f L T4k 93 T THMBE L
#9453 55 23, B4k CPU. MPU. DSP 3 FPGA % 3.

AP LGRS DR, B 10 HAVIFEEGIREG AT RO BAE G LEMTEH
Z, B 10 Fra, AP EAERET —FHESE 1000, &1

(

12
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KL 101 ARG A PTif AL 2 28 101 T HATHR A A48 102, PR A8AR 102 B
18 68 103 ARMPTIALLIE 5 101 PUTHRAE, BT AR SWPTAAIE R 101 PUATH, AT LE A3
% AN AR P P PAT O PR S AL T ik
FEU L, AN, 4T )& amaitid@g K 103 85 A, THEM, #8143
5 B 103 AT EIX L2 A 695 AT, BAEE KR 103 R ISR R AN, RO RIBE K.
R EEFREETEK, 224 THERNAALNL, EB 10 PRHEA EEAFAEE B4 103
IR KBRS, B 11 ARP IR ARG T ROMD BN LM TER
=, B 11 Fra, APiFEAGRARET —F A% 1100, €3
KL 2 111 ABAARA PTiEAL 3R 28 111 T HAT 484~
10 EB& NBRBPTALIZE 111 PATHRME, LTRSS
A FHA) T BTPAT O PTE S & R T ik
FEHI A, FEIREAN,
B 113 A TP
SIS
15

BLGRENTE 112, B 4800 112 81338 4E
A

X gk 48 A 2 8] ) 3% BE B A
TEL, BEAHT

111 $#47eE, AT EE—AR S
R
1E8. 2V a3s. LETH S 094R1R,

st b 6 BB TR B4R 113 A8h A —AL, FTHM, B4
$EP’V§‘ AR IR —FY IR, TR AL R ARIE 2 AT B AT

K113 OIEHELEZI, LEIERLREXK.
BLEAAIL, B 11 b3 EFF 8 R AT A BAE
AR S A LA PTG 5 & YAl T ik
20 L
FRAM ). X

¥4 113,
% 4
i Gk 5

P ik 2

AW ZABIRAE T — A AT IR SN, AR THATI/S, B ATETHATIES
25

LA AL A b, P,
F S AT BHATE IR, PPEAL T BHAT ik — AR B ATl Tk 6 5 2 B kR A bk —
VA “{L’

Hb, BN iR AR T AR A LG B 5

A
(Read Only Memory, ROM ). *%#

( ferromagnetic random access memory,
AT R B 264

BRI
30

I 444 % (Programmable Read-Only
Memory, PROM ). T ¥R 4442 R 4 44k 25 ( Erasable Programmable Read-Only Memory, EPROM ).
CD-ROM ) 744k

2R
W, T AR YA R 44425 (Electrically Erasable Programmable Read-Only Memory, EEPROM ).
( Flash Memory ). #& & 444 55
#5,
IR

S
. KREAZE (Compact Disc Read-Only Memory
=

FARBRA QTR AATR B G, Roife ZaPITREA T %, 2%, RitEVAEF S &
B RSB @6 FeBGHE X, mE, KeiFe
R E—ANRE AN @A T EAAT AL R 6T AT ) BAENR (@ R IR T A 54k
BB ) LR EAARA SR e

A IS BARYE R W OF AR 0 T ik

B Rk e, B3R T by it A AR A4
3

A g,
iAAz
N RAL T AL AT A2 B A X S0 )b 5B
4 A

B ABA FEIX A0 AL 38 BT F8 4 = A B F 2 A E

K& (A%, foit EWARF Z St R B fe/ R 1R
DL 7F @ ﬁ"/&ﬁﬂi@ EP é’j'@:*" /nbﬁiﬁﬁ/&ﬁﬂ:
I

VAR HAZ

i+ B
B Fo/ R FAER P 6 RAR A R F AR LE S, TR B R4 B AT A, B ATE
k AT —AHLES, AT I T AU AT 442
13
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EREANFAETIS LA T,
XL E AR 5 A AT AR AR AL 5| 5 LS 5T S5 A2 4038 40 38R & A4 2 5 X TAR 69

BTGB, BIFAME T ENTIRA BT 9454 7 4 Q5L B4R, Higs
EBLRNAEREB—ANRERS NAERIRFTIER—/NFIER S AN FIETIEL D,

e FAAR 48 A AL T B B B I T AR B L B IR &, AT AT A ST
FAZIR G EPST— R PR T B A T EALE I L3R, A AT E AR AT AR S AT
ISR T EAALABRE —ANAERS NAEFRFER AN FERS AN FIETIR LD
R

PAERTR, ARAHARSF e sm e, IR FREADFOERPTLE.

Tk M

AP F R T, EHEAHANT LA H L ERERTHLE St % =5k, 2T
LAT P L GGATIRBATIUE, A R B 09T A E 9% A R T AR B AN SRS
AT B A AL, FI, BT ALY AR 430 S0 R BUE, 4ok, 124849%
FERT AR F @R GAT P AT, SAXEAT R GHL LT LT AT
F P @A XA S AP S SATREAD B S e 7 KARKL, BT i B AR R RS- FaHE X%

A 5

14
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BAER

I, —FhE =M%k, PRk FRAET, PTkFikais:

AL & AR, A AN AL EAS A

Y PTiE BAT P B ML BAT &S R, AR TR AT R A ARIR A B — AR,

LT ST B AL AT GRS AR, AR PTIE B AT R AARIR Y B AR,

b, PrAARIRIE T AT AL T B A KA PR B AT R AT, PP —ARIREIE T A
VAR PR P @ AR XA P g 4 A9 S S ATREAD; BT iA 5 ARIRAEAE T R AR P iR @ AR XA P
#® B AP B SATREAD,

2. RIBBAIER | ey H ik, L, ik &M, ats:

Frif Ba 9 S L BEAZ B4 T AT BAT P ST 695 N 69 S5 H DT85 N-1 £695 558
5§ - A, BE, PRSP L6 BAZ LR FATE AT F S04 E T 56y AR EF
F & KA.

3. WRIBRAIER | FTke Tk, P, RS 548, 0

Frif BaT 9 S BEAZ B4 T AT BAT P ST 695 N A6 S5 H X F5 N-1 £699 558
5§~ A, BPR YA S 6L BAZ SR TAT R BT P R 09ARE T L) AR R E T
5 TR,

4, ARBARFIFR 2 X3 P E, L, HTEE N EGDEKA A 16, TS N1 &
8P EHE A0,

5. WREBAFIER 2 R FTRMFE, LP, PR —FERMEA 2.

6. ARIBBAER 2R3k FE, L, RS FRMEIKRTEFETONTFEFT 63 89135
— A,

7. REAAIER | ek, £, PTEAS—AFRAMEA |, PEE ZARIREH 0.

8. — P EEMEA T R, PTEGRER THRMETY, Pridyikadss:

AL & Z AR, B R B A AR

b, PR LAY R OAFIRIET AT AR - @A X PR S AP S AT,

9. — M EERBT R, PTEFEERTHRBEY, Prksyikads:

A G ML EAE

Y PTiE BAT P B ML BAT &S R, AR TR AT R A ARIR A B — AR,

Y PTiE AT P R BAT & RS A, AR AT AT T R A9 ARIR A B AR IR,

b, PrfAFRE T AE AR FEEXATPE G o T LT, TR —AF AT A
PRk PR P @ AR XA P g S A 9 ST A, BT 5 ARIRAEAE T R AUV BT iR @ AR XA B
#® B AP ESATHRAD,

10. ARIEAFIZR 9 FrikedFik, R, ks —54, 64
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FTATE YA H ST E N BT EE DT H N-1 &6 E84E
BT PTIE B AT P B AARE T EAy BAEAEX

WO 2024/082135
PP ik 4 A7 & 6945 AT 845
ZR TR FE, L, FTRE LM, s
Frik B A7 S 4L AT B A5 AT R R AT F TR 695 N B89 £408 KT 5 N-1 B89 5448
BPTE BT P S BT EAG TR G AT P L6940 E T 560 B RE T
24X H 2

F & Ik
ARIE A I
R
—TEAE A 2
FEAAKTFEFF 0 DLFFF 63 t91EE—

5%
5 B3¢
5% —Fx A R PR
IR,
120 ARFEACFER 10 R 11 Py sk, P, SR E N BT SEE 4 10, PIEE N-1
K10 11 ke, £, Prk .
R 13 prReyFiE, L, kS ¥
¥ P ik 35 —AR17484 0

ROprikey ik, £, LS —ARRMES 1

St EEB A0
ROFTikeF ik, L, rds ke
%’Eﬂl ’]T};ﬁ’f%’_‘ﬁu él] %’Eﬂl bbéﬁ: 5 )\Lﬂl V"
AT BT B AT A A ARIR

HRIBERA

16.

10 13.
14. FRIEAF
ANHEH
15. HRIEAF
ARIEA A
B A B AP S e AR IR A IR B H
E I S BAE
6L BAE B R H — AT,
ZAEnt, R PTG ARIR

15 £ %1
17. —FA %, Frk e a3
B —h ALk, BB A RS &AL
AR AR, BLE A KPR L AT

B DA AR, BLE A YPTE KA 698 BAE L

HP, FFRAFIRIE T AT AR R AR BT E KA AT, PR — AR T AL
Vg B P iR P AR R AT PR K AT S AT A, PR B ARIREAE T R AR R PR ® AR X AT BT

e AT,

20
A H ZARIRME
B E T Y AT R A AR

T,
P& B .45
SAAR T EALR AT B A 4 A

— &k ut,
B E T Y AT R A AR

g,
Yarh; PPk & —AFiRE4R T A

#® Y AT &S
— AP 2,
Fva s R AR, BT RS AR, AR R AR,
P&
BoFE

25
HP, PRk KPS ARIRIE T

. —APREAL R, PTA YA
I RARIR, BB AT YA 6L BAE G
B R AR, LB A HPTE LAY S AR BT

30 z
A —HFIRE;
FomE Y, REHGIELAT S B L

H P, PEAFIRIE R AT AR B XA P A A st
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VAR PR P @ AR AT TR S AT A AT SR, T ik 5 AT IRME AR 7 R AR B i @ AR X xd P
#® B AP ESATHRAD,
. AL S, PR 0L
KL 32 B VA B AABAT TR AL 38 55 5T HATR A BN T, Prf Al 3845 B AR AT iR AL
BRPSTHRAE, BATEABSMPTR L BEPATH, JIUT LRGP R | £ 8E—TATLM EZH
ik,
AL, PTAGALE 035
KL BB VABAARA Pk S BT PATIR A0 AR, P GAEAFE 845 6 AR M P A 4L
3 BPATHRAE, BRSSPI R L BPATH, PUT LA FIEK 9 £ 16 E—TPTEE 5 5%
ik,
AR, TR RARIE A SR AT AT LA SR A R 8y B, AR E Y
H AP A ARIR,
23, —Fti EAGEANT, BAEA T HATIR A, S PR T HATIE A — AR B AR B PATHY
BTA%, PR AL 32 BPATPTER B AER | £ 8E—ATEN EEMAFTERH 9 £ 16 1E—TAPTEH
SERAT Ik,
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