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101  An enceding end acquires a placeholder diagram and a geometric diagram according te geometric information of a target three-dimensional mesh
102  The encoding end performs translation processing on pixels of a projection point in a first image, so as to obtain a second image

103  The encoding end encodes a third image and the second image

(57) Abstract: The present application relates to the technical field of encoding and decoding. Disclosed are an encoding method and
apparatus, a decoding method and apparatus, and a device. The encoding method comprises: an encoding end acquiring a placeholder
diagram and a geometric diagram according to geometric information of a target three-dimensional mesh; the encoding end performing
translation processing on pixels of a projection point in a first image, so as to obtain a second image, wherein the first image comprises
at least one of the placeholder diagram and the geometric diagram; and the encoding end encoding a third image and the second image,
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wherein the third image is a diagram, which does not belong to the first image, among the placeholder diagram and the geometric
diagram.
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202210273171.6 894564, H AN widid 3] A a4 T ik,
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KI8T G KARR, BARG R —Frmal. k. £ ERIK
%

HFHAR

Z P (Mesh) TTABGA AN BT & % F R RATH LR R FTFH
i, REFSERARFTREATENAE. EOEATRME, BRI
AR EERI LR, FREERARY T E L LT (Graphics
Processing Unit, GPU) ¥, &1/ Ti8% =% N4k,

BT Mesh 89T, 25 & 242 ZE F —L AN o Hh e B EE, BA
ALY B B, Z 4 WA UETAE ST AR B R YR LR AT R YR . {240
T o=, ZERBGTE G Z0 0A Eiethdh, AR E G645, &
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P ik % — BR L% BAZ B Fe JUATE P 69 £ ) — TR ;

P ik G A s 3t 5 Z AR VA BT A 5 —BAR AT R AL, BTk 5 = L H P
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B 1 A FEHEG GRS kAR TER,

B 2 2R TRAGHEa S ERETER,

A 3 & Patch #E7|AFFF & T+~& B ;

K 4 RAEZSATFHB AT BE G TUTE = EH;

B 5 2K T4 = 4 M A% JUAT4E & AR E R &
B 6 AT FHEG R E R TER,

B 7 RARW I FZG) 6 IR & ST ER;

B 8 R AT LG 69 fEA 7 R AR T B B,

B 9 Z T4 ‘ﬁéﬁiéﬁwﬁkmﬁﬁ,\~fﬁ+ﬁ%#ﬂﬁé%%@;
B 10 AW IF K0 69 AR E 69 T E E;
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FRABE, B, Pranide) KGR AT IE G KA, &R K
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AR H A R BT HRE “F—". B FELATRA
R, R T A4 6T R e B KA. L% X AL R 69 R
EEELENTTALEE, MEASIFE EaBIEBART ELE [’E] R
HAGARAINGIRAF Tk, B “FB—". “FH 7 PR A 69 fid —k,
%Kmiﬁiﬁﬁﬁ,Wﬁ%*ﬁ%ﬁumaﬁ,&ﬁumyﬁ %%,%
HEABBAEZR T “Fo/R” KT EBA RN E S P —, FH 7 —
AT G RIS R AT “R” 49K F.

{EAF38 B892, RPIiFRAEG LR RRRTKRIFEZEE (Long
Term Evolution, LTE) /LTE #9#t (LTE-Advanced, LTE-A) %%, &7 A
F A R RBAE A4, e rh 4 % 3E( Code Division Multiple Access, CDMA ).

B4~ % 3k ( Time Division Multiple Access, TDMA ). ¥4~ % 3t ( Frequency
Division Multiple Access, FDMA ). iE X4 % 3k ( Orthogonal Frequency
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Division Multiple Access, OFDMA ). ¥ 2K 3R 5 % 3k ( Single-carrier Frequency
Division Multiple Access, SC-FDMA ) #o H-ft & 45, K% 35 L3645 b 49 K& “ &
B Fo ST WA LHRIALR, PTREE IR A T LR A R 4%
Fa L& BBEAR, LTHATEMAGFRLAELEAR., ATHEE T4 B 694
AT HZET (New Radio, NR) A%, FEAAT KoL FELA NR K
W, BRAXEHRLTEAT NR ZREAUINGER, w8 6 K (6"
Generation, 6G) 13 A 4.

T @t AT ARG I BHAMZHA T

FFR, A SRR AL RE L, DR AR 7, FFR
AAMEE T IRT RN TR AL YRR R A% FIN. BE. A
Z )5 QAT —RECF AR, Z P A & & R AT F R 6 Z AR R T 7 X
ZEMAARL GGG ARF SER A B £ X A feid Al
aFs, EEAFL, REL, ZHRLE KF. Ex. R, 2K FEF
BAATIRERAFE] T ARAR 209

[ AN Z 4 MARAEA B AR ARG ER, LARKS
AR A Z AR A e Z AR 0GR, B AR SR
AR A RO Z ¢ M ASARA (Y B IAER B R B E BRI KA. A,
Lol & BB 48 = A N AR SR 2 I = L PUASHIE T (R At 4y . A i e AL 2249
x4,

— A ZY AR I AT HBAMEL. TR EREEGE LA &
&, FEAMEEA TRHRAERE T MEFd A FALEINGEEX Z; JUTE
B AP BT TR B Z 4 b AT B RRERT WA AR Ly Lz
B, Hedmik@ . SR AARABR EF, R ARG G0E R 9B RS
REBIR Y — A MR E, 2R T g MARSIE A SR, A
P iX s Ik 45 77 ik ) TR 45 = 4 MAS AR AR A AR RAF AR A9 CR. Hsb, #t
Z R AEEIE G R B G A AT AR, R WA EIE T, U EIRE IR
thip A BIEE 2 &R L AR, 3 TUTRIEEAT S 2R R TR ) =
th MAS SR AR AR AT ENEL. Bk, ZHMEILFMELHE
YE A T AR E 2.
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Z 4 WA UATAS &R 48 Bk T v R B 2 84 Z 4 JUATAS SRS k. iR
FREZEFNHERTRELIZR AN, SARZETARGEEEE
(Video-based Point Cloud Compression, V-PCC)#= ik T JUAT 49 .5 = /& %4
(Geometry-based Point Cloud Compression, G-PCC).

V-PCC 49 £ 23N & 2 69 U Fo B AT A AL, 1A &
H AR S AR IR HAT RS, AT R F) R % &8 B 6. V-PCC
84 JUAT 2 A5 R A8 AT JUFTAE AR T AR S AR A JUATALIR, AR AL 25 35
R Yy P 3K R FEALIA R 5L HLAY

V-PCC U153 &t id A2 2 048 AL AR=Z%H (3Dpatch), A
(patch) 2485 = PR HL-FEAE LiE@69TR.2 %4, B A4 & 3D patch 49
kR, FRLARES BN EGEOE, REHEAN LN EEFRTET
ke, HEFATENRY P&, FE@ ) LA AR Y- BT A8
p—A~ patch. /&, ¥ 3D patch #&# %) =4 (2 Dimension, 2D) -F& L
%, 2D patch, 33 2D patch #7) £ —K 4 EK L, XA TREMEH K ITE
(patch packing ). # 7 1% patch #2]89 £ X FMmB ZHELEME, B AT
HeF 7 A AR MIR—BHET) . 28 patch 4B dF . KRB, AR
LA UTE. B 2RF RGP RE BEE&OEAK, SEBYH
MERBOILEAA |, HAEEMA 0. =B—Z AN patch #E7) £ =4
BEY, AERT S42H, JUTE T 560 5N TEE R -F B IEE,
FUR TR S 69 Z A AR, TR R -F @A R SAL B =T 0L AL Rl B A TS
REAEE, WAERJUTE., st THRBEETL AL, FRE-ANEY
TR &SN G TR, & LT R ATHED| 3t R 4689 (raw ) patch EAANJUT B k& £ Ak ot
TR, ATRSEERE, sIUTHGISTERL AR, BEAEAT &

“EF BRI ARLE. A THRRKLEAEA (Sparse Linear Model ) #9938 &7
%, WK H FIMLA (Harmonic Background Filling) 7%, B AL, 5
B\ R IUATE, A INA MR B ELE BB F LT, #5255
Foo WG, B SALAIAG A TN AL AL B @4 patch 13 & 69 F A A6~ %,
A R &6 AL,

THEemE, @Bid—uksE e R E R w3 AP R R A %
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AL, fRAL TR, BB RGRA& AT IR mbple,

ol | B, RWiF RO RE—F R, LI

HIRN01, s ARYE B AT = 4 M A&64 JUFT1E & R S AL B Fo LT B

FEVIGL, KF T ATHLY B A5 = 4 W AR T A ZE#F A AL T AL WA
JL6) Z R, 1% B AT Z 4 AR 69 JUATAE & 7T vASE MR O % = 2 WM&+ TR & 49
AR, 1% AR ATIE R 4R 048 Z A AL AT,

T 102, Pk pasgst % — B PR H L0 R EHT AL, 173
& &,

FE2HPGE, g —BR e SEEfRUTE P82V —A,

FEVYGE, RELBOAR ZgMANT ERAT R R E, T
R S PR 2T R 8GR G — AN E AT AT R A I A
B S P RT AP AR FEEE A 1, EIUTE PR EPTT LR
FAEEE KT 0.

I 103, FTiEsh st 5 = AR VAR P A § — B 34T 4 A

FEHP R, RS Z B A L 2B F ik JUFTE F R B T ATk
F—EGGE, Hle, B —BEOEELEN, FZBEOEIUTE; 4
F-Bgad UTEN, FZBROEEEE; 45 —BRad SR
THEE, FZBEAZR, TUEBY, AUFHALT, FTEEFZBRE.

FERPGE, X THARRE, & TSRS 2 EEHRR
A6 B R 4E FARAK, KRw st b A B U E F 69 £V — A B 6988 50
BERATEH, LERBEEGEEHEA, #loRFEEERE, KFIUTHEF
BHENBEERATRERE EA S GOFH, RSB SN G S %)L
AT [ B 84 2R B AL

Tk, iR FER 101 49 BARFEIF X A

B N011, PTiE a5 s P ik B AR = 4 P AS-64 JUAT1E 34T = 48 R X o

FEGAGE, ARILT, 2R E AR 4 WAL JUTIE ST R
(Patch) X|4, #FE| A4k, e SBREGEIREIF XA %mn sk B
AR ARG TUATAE & F AN TR ST T &, HADHARIE PT A 38 %)
' 2 T B AR Z 4 W A& 6 TUATAE & F FT 8 TRE AT B R4 S ahsgxt
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Fridk B A7 Z 4 M A& 8 JUATAZ & F PT @80 TR TR K, RRX 5B 08—
h. 3R, T Patch Xoe9i3 R LR FREITHENTREGES
T, REFEHEOETEHMEEEET X R A R GIELIXF T B AHIZTR
B EFE, KRG, RIBRP-FET AT R S, FHERE-FE4ERE
BB 69 TR &0 AR patch; RS, A AR S A ERAMRELER, BIRL
#9 =4k (3D patch).

Tt d B AR R A TUTIE ST R Z 4 o9 1842 o9 AR St L AT %
LA 4 T .

BRAEHENEGEGE. AT EFE kX RREEN R OR
IAGARETR B E— AT X RIEB T8, K-D AR T4 B 438, 5t
B Ep Wi KB AR4RE, ZESW T c=pA TELEL, TX c it s
Pl

NE S C=I_3=i i=1 Pis

18 R AR RS TR B R @ &, AR AX AT

X (i P — D)

BEMHER N, M REENTREGEZTE. RN 5 EG T EH
AT, EABBF@OEOFAT, . AEEOFFTOSNEROEFTA
R TFEEAZRENZYTH, FHAEFNIT LI A X ZF T

NE- W maxpidx{ﬁpi -ﬁ’pidx};

AR AR TR A AT RAG 6 Fk kK Sk ey 18 B 0, AT
R #0445 s R o ik AAE 40 B 2 BT, B4R 6L3E:

SR BBIRARE (numlter) 4 0, FIBFFEIRAE AT TR RXMBICKREKL
(FZHAL, ERKAIRRKETIAARBEAERIKE ), HHTUNHATT
Hit A2

P B S201, H(x,y,z) /LT A7 R R o A4k £ .

FHZVLH L, LAY JURT AR R 1) 45 692 i B AR = 4 R A6 JUATE &
BT AR R TUAT AR AR R 18] . e, st TARRARZ KN 2H 8 69 10 42 Mesh, HA
YAF B E R E IS A 1024/8 = 128, sbAART I P agR K B A IE A
128x128x128.

T S202, BRIBAMRE, AAKRFTRZIENA T LS E VH —/ 509K
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FE S203, HHENMAARFTEHZNBZY PG LG FE LK, THh
voxScoreSmooth, WRZE X F-F @ IRE-F IR 4B T db B T AR
SRR FEG LMK E.

IR S204, 1A KD-Tree 4~ X ZHRIULAMA AR ZE, 1229 nnFilledVoxels,
BP BN AR E (LR 12 N o/ 3R R4 B 58 K F 09 ARARIRZ) 89 RIT 49 4L

B IR S205, 1R EARA AR E EEN R PR LR, S

A FARE 6970 4% (scoreSmooth ), 1 F T2 o X w9 B
A EN vy

size(nnFilledVoxels[v])

scoreSmooth[v][p] = ijl voxScoreSmooth[v] [p];

o, p REFFEE KT, v REARBAKREG R —MREFITR
249 scoreSmooth Z A8 ] 9.

I S206, AT LG EHMEARYF@edEa it FEm a3,

12 scoreNormal, ++ FiTA2 4o X A P77
XA : scoreNormal[i][p] = normal[i] - orientation[p];

A, pAERFFEEGEI], 1 ARG RS,
B S207, 1% F scoreSmooth #= scoreNormal ++ F-& AR Z £ & DEF T
LR & E, T BT RS AT

s X v @ scoreli][p] = scoreNormall[i][p] + :

size(nnFilledVoxels[v])

scoreSmooth[v][p];
H, i ATERI, p ARFF R KT, v RATLE | FTAEMKE R3],
FIR S208, A H I 207 F AT EHATRE, FEHmN 46
patch.
% k%R ERTAE, HIIFF| B A AEH Y patch,
I 1012, PTRmasn A R0 4 h AT 2R, IR h
FZ2uLeg &2, it A2 2 ¥ 3D patch X% 8| =4 -F & 15 8] =4 1 (2D patch ),
FEZVLY 69 &, Patch X 58 I A LE IR F P @ AL R IRBERAE R GE AR
09 % & 3D AR AREEHEH 2D AR, Patch X469 B AR — M = AR 69 TR
B TR AREE 3 LRI 49 Patch, Bl BT &MU EMIR £,
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FI 1013, FRRGAIRAGHTE Y f BATIT &, RIREBHBRE S,

B2V E, T EIZ A 4T (Patch packing ), Patch packing
49 B 49 2% 2D patch # 7| £—K 24 B {% L, Patch packing #9325 AR I 2 4%
patch R FE & 69 HE5] £ = 4 B L & patch #) RAZ K B #ATHSE & 49
H B b, B RHES] . B IR—BUHES & Bk, 14 patch HEF 49
FAnw, HERIR—3HE, RE%BDMEGE,

Rk, —gEBEG5PEEH WxH, 3L patch #7693 K h T,
CIETHELZAN 2D M#E L RE AT Z 49 5% NES .

B4, patch B IAEEWRNIBEAGKEE 2D MA& L, A patch & A
B AR TXT B4R 09 X3k, kb, AB4R patch Z 8 &R £ VA —/~ TxT &
GBS . HIRH BB Z R E T —/ patch B, BER6SEE T AR KR 2
%, RIGWM L E patch,

# T 1% patch #7649 £ %58, patch T VALE S RE 8 HEF 5@, 4
Yo, STARANTRE G HEZ e, doB 3 Frw, @450 &, 180 &, 90 /.
270 JEVAB AT WIFF 7 @) 69 4d%.

A T IRAT BT 0418 AL G A0 25 WU BUm e 45 b, RR —AF BAT B AR —
oM Patch # 9]  ik. £—/—4M (Group of frame, GOF) ¥, % —M
89T patch 3B K B 69 AR K HEF) . 5F T GOF F 49 HAddil, 488 B
B B %A % patch 49 HEFIRA .

X PLEZH R, EIFE| B EAZ &R RARIE R — 4 B 53
B3 A2 F 6913 B4F 35| patch 13 8, L ERTARITHIZ &M%, RBRAEE
TAYR,;

X P FEZB 62, AT 4 BEAZ a3 A2 P F F9T K patch X4 491F
¥ patch &% -F & 691 8 vA & patch packing 1% & 4915 &, PTvA patch 13 842
R AR -t B Rt A o S5 IRARAE 4915 &, PP patch 15 & @4&: patch X
o-91% & . patch &% -F & 4915 & vA & patch packing 1% & 491 &:.

TR N014, PR RAHARE TR S RRE L, RIR EALE A JUATH

FE2H A, A THRIRELE 42, &4 F)A patch packing 152
49 patch #3113 &, ¥ BB T HFAETR L ERA 1, ERILERSY O,
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F8 EaE. M TFRBEOUVTE AR, T84 £@iE% 53] 2D patch 49
WY, RAETHENR R R -F@IES, XAIEBAR AR, # 2D patch
PHEANTREGR AL, HF B ZMEE R T E B, F2UTH.

kR, EES—BEEA SEERIUTE, LdRegFIR 102 692K 5%
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