WO 2022/050904 PCT/SG2021/050533

1/26
100

VJ
102

obtaining a plurality of 3D patches of a point cloud, each 3D patch comprising /!/
a set of 3D points, each point having associated therewith corresponding
attribute information

generating, for each of the plurality of 3D patches, a 2D attribute image of 104
the 3D patch, to obtain a plurality of 2D attribute images of the plurality of f
3D patches, whereby for at least a first 3D patch of the plurality of 3D
patches, the 2D attribute image of the first 3D patch is generated basedon a
first attribute image generation process

106

generating a 2D attribute image of the point cloud based on the plurality of /
2D attribute images of the plurality of 3D patches

108

compressing the 2D attribute image of the point cloud based on a 2D image ///
codec to obtain a compressed 2D attribute image of the point cloud

FIG. 1
200

’,./'

206
/\ )
Point Cloud Patch Moduie —
/ Processor
D14 e e 208
204 First 2D Attribute lmage | _J
Generating Module
f” Memory
202 = 210
Second 2D Attribute *‘“’j

Image Generating Module

2D Attribute Image |
Compressing Module

FIG. 2



WO 2022/050904 PCT/SG2021/050533

Metwork

320 22 318
£ r VA
? @ @ 314
RAM ROM Processor ot
302

’
26 1 3
326 24 ﬁ 308
i }

306

304

FIG. 3



PCT/SG2021/050533

WO 2022/050904

FIG. 4A

FIG. 4B



PCT/SG2021/050533

WO 2022/050904

37 O




PCT/SG2021/050533

WO 2022/050904

NI |

ugjssandungy afvm] pue wopmmingg Aoy (o) TORRILAINBIY ArHOpHatIY] 2s-0u] ()

ST Wepedatasy RO YUY POSHe 3

AR e R B SR K S

H
t g R AY 565 g A AAC 1 1 %

g i tonR0] " Yomg o ofe G WP JO 0BDAg MO ([} SR (]t AqmBCIRIENGn

passmduey | Ay w
f s ! o
_ e
M L (nsing) (joig

%% z i WIS 1%
, w w MY ﬂwmmﬁ oneziivatry Mnmom paseq
{00 o, D) ! “aondg (7 pughy tonng 20ndg A {
sy -
: mgmossy
g Jo Ay sy §eg (] el SRR {15 dl0muejsun
o}y 3380 PP i f

o
N

(ja8ug)
totpatpay, Aottt

pasag-depos]

&
-
.~
N

Sussaadorg (1)

B Ty

i

g ¢

iieies)
g

Cussssannsennssen UG ORI IO NQUIY PIBGURGNS] o n e nnnnannnt



WO 2022/050904 PCT/SG2021/050533

= oo

w0 %
w
o
oobod

oo

€
Cﬁ
oo
e

b

B )
&
e
S
Yoo

3 &

e o
6]
s
3

602

FIG. 6A




WO 2022/050904 PCT/SG2021/050533

-
= Y
T~
= . .
-
-
N .
i\\
A =
- :
‘“5\1:\\&\\53 f \\\ \\\
™y
T =
..... ‘
e: N ; :.D
=+ ¢
= e Q Q -
W} A
¢

> S



PCT/SG2021/050533

WO 2022/050904

8/26

A8 "Did

bd

V8 "I

9d
¢ €d

L4 34w

» ©vd 74 1d



WO 2022/050904 PCT/SG2021/050533

9/26
. 7
¥y A R R 0

Traversal

¥FiG. 9

N

QOctree

sarah9



WO 2022/050904 PCT/SG2021/050533

163/26

1016

//

1D point sequence

1004 T \\\\\\\\ 1004
AN @ ~ 1012

Macroblock 1 Macroblock 2 Macraoblock N //’
4 A “\ Sub-macroblock

eNN AN T

b Syanid g o)

AT EA Da d 5 3 R

ot pivels- s

7 “ Sube-macroblock
RPN | filling pattern

fdacrobiock
fitting pattern

Mitbert curve  Horizontal snake curve

@ 1004

image of point cloud color attribute _
s

SRR

FIG. 16



PCT/SG2021/050533

WO 2022/050904

11/26

ofew| 2Inquly 98ew| ainhguny
paseq-D4S  paseq-dejyos|

H 'O

s9U2Jed (7
pPaULIojSUR ]

saldled (¢

$011




WO 2022/050904 PCT/SG2021/050533

12/26

andrew?y David

FIG. 1ZA FiG. 128

ricardo9 phil9

FIG. 12C FIG. 12D



WO 2022/050904 PCT/SG2021/050533

13/26

sarah9 Staue

FIG. 12E FIG. 12F
Mask Shiva

FIG. 126G FiG. 12H



WO 2022/050904 PCT/SG2021/050533

14/26

Facade House

N
=

FIG. 121 FIG. 124

Frog Arco

\

L

.

FIG. 12K FIG. 121



PCT/SG2021/050533

WO 2022/050904

26

I}
i

foot

longdress

FIG. 12N

FIG. 12M

frame

redandblack

soldier

FIG. 12Q

FIG. 12P

FI1G. 120



€1 "Old

PCT/SG2021/050533

DS0 %009 960 S50 %6t €I %IRPL-  98eIy

16/26

0 G- DAY
%391 dnag
CATRIIE 200H
3 PpEoeg
BAHKS
SR
it
751 UPe Ll pUeIes
060 26965 e

SG0 WBivlr 120
P60 BT el
50 Gl <60
LL0 ¥ 1
L LPrs Hiyl
%y YLB6TL 81
LLT} BILG By 2 .
L7l g e 880 Y9u 1l o
Lo vy Lo Ut L 8¢

6l0 mmi_,.. AN Gatl L1~ ::Q Pl Bl HOPIEa
1£0 WY 60 WYLl (S coels PIAL(]

ARy HT T LL0 L iy 98U AL BEL9- HADIPUE

e

e

ANSd ¥4 mxmm __ ¥4 ANSd _ ¥¥ NS ¥4 propy g
JUoMTHAY AP0 A4 HAY DAL 10

WO 2022/050904

I3iqeL



WO 2022/050904

PCT/SG2021/050533

Autocorrelation

)

cxaden

Qctree
30 Hilbart

¢ & & $ & I 12 i i

FIG. 14A

Facade

)
Py
i

5
%
227

Autocor

e Progent Method

R .

Qctres
3D Hilbert

8

$p A

N &

FIG. 14B

W



WO 2022/050904

Autocorrelation

fonk
Lo
&

o
%

&
s
o

2
&4

&
e
Pt

]
g

o
&
v

18/26

Frog

PCT/SG2021/050533

3

o Qctree
e 30 Hilbert

L5 o

i
g

5
£ -
e
oE
fri
P

FIG. 14C




PCT/SG2021/050533

WO 2022/050904

15/26

17014

=

%Y6°LT-

=

09T

2,80t

g23513 08

IBRIIAY

LY
YT ET-
€147
BRTET
BST1E"
%HERT-
BT 15"

BTH1E
0T7T  BOETE
9L BOLFL-
SLT  %BIFST

¥ LS AR
Lot Bt M | o |

L

“
i

P ] D0 e

S B I

"t
o,

fen ¢
ooy £

£6°C

BT 0T
%08 0E-
BOT 6T
BISHT
BLSIT
‘ BLE 6T
9T %IV
¢ BYYST
88T 6 LT
0T BIOE
orl BTUST

09T  %H9EL

porh S F i < I ot B F

Tl e e e e

[ Q AR A FRU T il (o
S’
&

|

01 BEYE-
%68 T -
%TICI-
%8O'TI-
BLET

"

§

)

M

%EETT-
%TY LI

<

0
M

SO P W D P I 00 B W D
SR AR

woood
K

W0 wBSLS
80 BECE"
LLO  HTLOL
T B8IT
WO YL
790 BHIFOL-
990 %L
950 %0601
€S0 BEr L
080 %TL
WO %EE

9L i’y

o3Iy
Foug
NoH
SpEOE]
EANS
=N
fLpIEs
HHYL
AODIRILE

praz(y
HAaBIpUE

HNSd ks kil

ANSd 44

ANSA ke kil

d9°M TIH

d99M SH

oad4f 11"

oAdl”SH

pHoyy ping

I 2lqeL



WO 2022/050904 PCT/SG2021/050533

26/26

*
-

16(

N
Xo

FI(

ng T e ey
'\é fw&“ R‘x \\2-

RO WS

---------------------------- N

.
P s

N
e

£
« Present

7
&

% o

1G. 16B

NSy
e
e :
\“'_
R .
e . .
e § S
o Sy Ny ; e
Y WMNRaE-&
% W%
3 >
P SR
. =
R a4
%,“_\} g wh §
) 4\\‘ s ':1‘ 3
i £
S §
) N S
R
TR e K=
NE yoooq

~
X

.
b

Fi(

wikews

S ow = W oag o S oS
R R = = N N RN =

(WP HMNSaE-A

»



PCT/SG2021/050533

WO 2022/050904

21/26

A91

e
e

=

Ay
Y

ok |

£
R s}

02,

TUISOIT sy

S
LS
=R

e,

e

p

RN
-

-

LIRSy iR

qit

A91 "OI4

¥

N

Py

e

 JUOSAI

LR WNSa-A

sy "Did

CEIEF) DIMISNai~A

¥
<



WO 2022/050904 PCT/SG2021/050533

22726

sl Present

LTI I IS ,

FIG. 161

FORO®R S 9N 8w om
R R SadeA

- R
R < xe
N
$ o
B o Y

FIG. 16H

Shiva

\\ ey
N
AR

e I

Ll
%

wio: Present

3

FIG. 16

1

LRy
A

R S S
[ -
S

st g, o R

RN WNS-




PCT/SG2021/050533

191 DA Mot "D 91 "DIA

23/26

-

A
T

s:i?i =&,

M.\QSN;M\\““\__:“

e

L

¥

B
<

SRR PP SSPPSIIIIIIIS

RSP0 SIOIISS

ANt

CEEY u

=

WO 2022/050904

N‘.,
L3 W.“ww
w2
w4 . % 4
3 4% 2

JooI eiA asnoy




WO 2022/050904 PCT/SG2021/050533

bbb,

i Present

. 160

FIC

0000000000000

FIG. 16N

F RN A

§
N
=
N o
N aQ
N &
N @
§ Sk
N am
N
§ heood
T =
N 3 >
o
7

Fi¢




PCT/SG2021/050533

26

I}
i

WO 2022/050904

O91 "Oid d91 "o

{A+n44) ddg (A+n44) ddg
or g9 99 vo 10 49 57 Wi 21 7 50 0%

N

RES

2 JUOSAdg a%
IHYY
mmmw s,

s

=

~A

%

2%
Y

(G0} WNSd

: R
(9P) UNSd

=
g

=%

=g




PCT/SG2021/050533

WO 2022/050904

26/26

LE"O

18 ]

%8I8

1

n,m.smm,.

£90

L8901

adviasy

mmém

LY
959
8L¢

Yor
G935
B s
1Y

%S 69"
AN IS

@w& i¥-
4 wﬁ..mﬁ&

kﬁ« w\:;
LR Re

ﬁw M %
11Ty

LR

AY iy
1]
YL
ai'l
o

RO
Ay
1870
bl
LERY

mg z

BLi
@@.m
s
w&\@
980
v
Oy
99" 4
8LO
Lyl
890
1571
080
IRl
80
LE
Al

08¢ 1

Yok {y
i
YAy

cwvwm.vmw B

U

$ow

FHIH
1001

}.ﬁﬁwﬁ
AEN

60 % L
pLap(]
fARIpUT

(ap) uNsd 94

mm

(4P} ¥NSd

A

1S

(1) mxf

L0

puogy Juiod

IR



