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[129]

[130]

[131]

[132]

&

Point Cloud 8l = A & 9|8l 4] Zlol(depth)E &5 T 7 3+ 7| 2
(A LA s R A E e} A 9] Fh|ehe] 23he) o] AH e -3 H =
AW AHARE F5 35 Q= RGB M EEe] 2302 FAE F v B
dol A 25 23 JhALE o] Eol Q= AZHS A sho] HiALA| 9] /%] A HE
743l #lolt] Al 2~ElE o] 83F= o] THLIDAR)E &3l Zlol AR E FET
T AUk Fol AREZHE] 32 I AEE FAAE

] Qv Eﬁl(geometryH HEl & 55513, RGB AR ZHE ZF A of MAgmMALE

¥ 93 £ (attribute) = F

p
tl

=3 4 At} Point Cloud ¥l =& # Eof o &
AA(x, y, 2)¢F AH(YCbCr B2 RGB) 3= BEAME () AR A= 5
Point Cloud &/l =& 9 7 37 & 71 A 5l = o3¢ =-3] o] 4 (outward-facing)
uhal g} 2= A MA S A=) 5= 919) =5 o] A (inward-facing) B2l o] gl& &
2ATE. VR/AR 37 o] 4] 78 ) (<]l - 7H@.E1 A, =20, 5 Aol ¥= AA)E
3605 % A A7 A5 Al B 45 3= Point Cloud 81 =2 744 3 29+, 71 %]
Fhleto] F4d 2 QI =-d| o] WAl & ALt Al E 4 Aok A& Fal i} o]
A5 A4 B4 %9 372 Point Cloud 8= 2 743 49, 714 7l ehel
T opg S oo WA S AL e B 4 ATk el dlel Sl
Point Cloud &8l =7} 14 = 4= Q)71 wlit-oll, 7hel eh& Atolof &2 & 3h
2} 327 (global coordinate system)E A 4317 98l ZRI=E 4 A 317] Ao
Fhvllete] el velol 4 s o] Wea s S+ o,

Point Cloud 28l == t} 23l & €] o] 3D ¥ 7ol Vel of X = A A|/3 7 2]

HY] @ = A X gAY 5= 9l

71 2] 9] Point Cloud 8= 2] &5 WhH .2 703 ¥ Point Cloud B U] 2. &
714k o & 2l 2] 9] Point Cloud H| U] @7} §4 & 4= ot £ AFHZE A E
714 e] & 7kell thdk Point Cloud B] U] & & Al &Lz} &= 4%, A A 74| &=

TS AT P A S Uk o] A9 des] #E ol H 7 A H =

Ao 7 i WA HAH o] ZAHE 9\1

7821 & Point Cloud BT &.5= ZHI= 0] A& A 7]7] 91k 427 o
T Atk B A Aol A Fh| ek A 7E Al ek H ol A H oi/E A& 2l o]
e 28T 5 UAAR 7L o] Fol = kA 2= 4 9 points H o] Bl & ]
EshE = loj A kA = A, ME)E A 5“:}714 T=dEd
3 3HS Q1AL 7 (spatial hole) S W-5-= A & & 73 e 4 ot w3k I3t
#HEAE & ok 7 EE T 54 Point Cloud‘; Aol d g &
= S5 2t 7hdele] A HEE 7|E=o 2 ZpointEo] 3 =2
FxA R Mg RS Folf st TH2E T8 5 Utk ol & Sl

219 Point Cloud ZRI=E AT 75 L aL, 5= pointE 9

=
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W57} L2 Point Cloud 225 85
[133] Point Cloud ¥ Y] 2. 9170 = ¥ Poi tCloud H]E] = 3}1/} o]l vt &
2E o7 Qlag e o gt shte] H =g ZEHdE
Rom, shite] L Q& A d/d/= A ol ﬂ] <2 9 —“ﬁ:{jv? A1 el A, Point
Cloud H|t] 2. &} §H-& Point Cloud /322 91/ A /8] t] /2. 1] @ /0| W] A] F&
¥38+3k 5= 9] o1 Point Cloud H] Y] 2.3= Point Cloud 37/ 2| ¢1/3 =] 9}
L5 o] AR-&= = 9Jt}. Point Cloud B] U] 2 21 T &= Video-based Point Cloud
Compressmn (V-PCC) AaLE 438 E 4= 2t} Point Cloud H|t] & Q1T = H5
DI a8E Aste] o F, A A3 JdERY 39 T dAo s
T F Yk Az HolH(RIZE H v Y /g AH)=
H] E A~ E ¥ (bitstream) F H| 2 &5 = = At} V-PCC A z}of] 7| HEsk= 7 9 Point
Cloud H]t] & 15 T] <= Point Cloud H| U] & & <=5} ule} o] x| Qv E gl
HT] @, o E 2] {-E(attribute) H] t] 2., o] 5F-¥FA] (occupancy) 9 H| Y] @, 18] 31
—.—7]- A X (auxiliary information) 2. & o] 17 & 4= glt}, X QW E
HH = Ao Eg] oju A& £33 4= 9laL, o] E ] E(attribute) H]ELO.%
AELFE olu| A& xge 4= §laL, of F-3Al (occupancy) Fi H
o

m%

=

=
3Z G} SF
=i

of F-FA| W oW A & x3HE 4= vk RUF G B = RO 9 A ]él‘i(auxlhary
patch information)E ¥ 3He 4= It} o E 2] {-E H|t] /0| v X = B 23]

H[ T @ /0 A & 2313 4=l
[134] SR ST SIS Zﬁ11]—,—(fﬂe/segment encapsulation module, 10003)= ¢ 24 ¥
Point cloud H] T] & ] o] B Z/%E = Point cloud B U] & ¥ W El o] H & 1}
o Fejr Ed el AT 4= k. o1 714 Point cloud H] ] @ ¥+
H et ol Bl = wlEtHl o] B A 2] T o g e AEdhS A 5= 3l
w e}t o] B] A 2] H-3= point cloud H] Y] 2. Q1 FZ T o] ¥ & % 111 EE%
Aro] A¥UE/RFR 74" 75 vk g ol A A= e
o] Bl 5-& ISOBMFF & 9] 91 =910 = A& o] st 71, 7] EF DASH
AZAE So dej= A 5= Advk A3 g el o] A A 2] = A A of o] whe}
Point cloud H| ] @ & Wgld] o] & 1} E vl Abof] ESFA]Z] 4= 91T}, Point
cloud H| ] & #ELH] 0] B] = o & 5] ISOBMFF 7 7 o] t}ekgl o] o]
42 (box)ol) AL 9 ol A o] Edl o] ol B & E3hE 5 9l
A ool wpe}, 17| o] A #] €] 7-3= Point cloud H| ] 2 #& ] Elel] o] E]
AAE A2 FEH AT 5 Ak AF AT 5 Elio] uje}
¢17) <5 ¢l o] A ¥ Point cloud B &t o] Bl o]l AE-& g A 2] & 7hek 4= advh
& A FE A 23dE FE QL B iR AXdE/RERE A4
E ATh AL A= Qoo A4 JEE—‘*Oﬂ w2} Point cloud
HY B telHE AT 5= vt AES A3 Aol = HEds 53
A gt A, BEele g S8 ddS st A& 23 5 )
2 Al el o) uhe} % = 2] -3 Point cloud H| U] Q. o] E] W o} e}, w €}l o] E]
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[135]

[136]

[137]

[138]

] 2] -2 5] Point cloud B] U] £ v el dlo| B & A g ko) o] Aol A%
As A& 7t 5

AE2(10004) = HEAEY Aeh2 ZE8 olad g vt 9/94 AH L=
Holg & Y = A2EHTW 2 gAY A4 A E= U EL IS E51]
T4l Hufo] o] AR 2 AT o vt v x " A7 v A= USB, SD, CD,
DVD, £ o], HDD, SSD = t}¢kat A& v 2| & £3}8t 4= glu}, AL
T

o

ne] ezl st ZElg Fato] vivo] sds A6 A AU ES
Fo4S F AL WF/FANHEANAS T8 AES A AeHES 234
Atk FARE=HEAEY L 23510 vay AX 2 Add 5t

2221 5(10003) = £- 9y o] uw} 2 point cloud ¥ T] 2. A% X 7} A48 point
cloud Ht] @ o] Bl & 42418 &= Qlv}. g5 = Aol upeh 240053=
v 5-519] point cloud B U] @ HIOJE & =218 = Qly HREW =&
E3510] point cloud Bl T] & tlo]E & a8 X gl T8 v« e A4 v A &
331 point cloud B]H] & Ho|H & 213 =5 Qi)

G241 AH 2] 3= 52214 point cloud B H] Q. wlo] o]l tha] A4 L2 E o) up
A& 5§5L 5 Aok 2l Al gl EghE 49l i H
AXJE/RER 7449 55 Jdvh AFFdA d5S A A7 a4
HE ¥ =5, 4 A= Aed e At quAd e 3 = vk
21 A 2] 3= 853 point cloud BT Q. w0 Bl = Ul & dlo] A At
Adslal, £ 53 point cloud Y] Q. #& wEld o] B = W El o] ] I}A =
A3t 4= Q) 4 A 27} & 531 point cloud B U] 9. & W Eld] o] B =
179 Bol el Gl & gluh,
g2 o] A A 2] F-(file/segment decapsulation module, 10007)= =41
AR 25 A2 9 3 el 9] point cloud B| U] Q. Ho|H &

U adelds = dvk. vl & dl o] A A 2] 31= ISOBMFF 5ol & U 52
t] 7l £ 2| o] 4 8} ], point cloud H| U] & H| EAEE 1] pomt cloud ] U] 2 #¢
et o] B (H EFH o] B] H|EAERHE £ 53 5=l T} €53 point cloud
HIT] @ H|EAE ¥ 2 point cloud H|H] Q. Y AT 2, 85 1 point cloud H] ] S
o vletd el (v etdl o] ¥ v EAE )= vetdlol ¥ AR 2 A
ATt point cloud Bt & H|EAE Y2 wgtd ol B[ (M ElH o] H H| EAEH)HE
2ot =5l v ete o] B] A 2]4-3= point cloud H] ] Q. t] 5T of] 339
TEQN, E=EHEo ATHE/RFZ FAE 55 9} s ol A

A 2] 77} & 53}5= point cloud B H] 2. & W ElH o] B = 3}01 Eul o] uhk
2 Ed gy 5 9t v %fﬂ]o]/\# A= Had A “ﬂE]'Eﬂ o]
A F 2R tfladelde] o s et ol & A3 % Sl point
cloud H]t] & ¥ e} e o] | = point cloud B T . v | o] A %ﬂ‘-’ﬂ point
cloud H]H] @ t] 32 Axapel] ARG 5 gla1, = iy ¢ o] A2 o] point
cloud H|H Q. lt| & A A}l ALgd 5 )t}

,
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[139] Point Cloud B] T @ Tl ] &= B EAE P S Qe dlko} Point Cloud B] U] &
o1zt o F 2ol 53l &3S 433t ]E] /e Hads 4 At o
742~ Point Cloud ¥] ] 2. t] & ¢] = Point Cloud H] o & T4&sh= ube} o)

ml

A2 Ee B Y] 2, o] E 2] E(attribute) B T] 2., o] 5 Al (occupancy) ¥
Ht] ., 1¥] 31 -7} A X (auxillary information ) 2. & U0 t] 7 3 4= l .
AW E HY &= A ”ﬂEE] oln| A & E3He 4 9L,

o] E ] 7-E (attribute) H] ERE o|u|A & £33t 4= 9la1,

o] 5%+ Al (occupancy) ¥ H]‘q Q= o F-HAl W oA & X5t 4= Qi) Ut

A B = 71 3 %] A K (auxiliary patch information)E ¥ 83 4= Qlt}h A EEHE

H] ] /01| A = el A~ ] H]|t] @ /0| A & £ &3 4= 9l
[140] E]i%lﬂ ZL?AHﬂEF',] O]U]X]f?f]- O—‘ﬁ’L-J—I—/\] ul Hx1 ‘1_:,“7],&]];‘(1 Zéli'% 0]%3]—01
d

S ALMELD L SN ol F 0] A2 718 15 2R 3
Aol 2R o A% ol Sake] Aelghe FolomM Aol TolE
Seppe QAL B 4 e AT B A o Eel, A
EOIE Feh9E QA B AT LY 5 ol A Y vv e/

B2 dlo] 8 Fafol vlsielo] 4l 4 9Iek ALBAR VRUAR Fl <o
Ei= kTl sE o] B2 Fato] AHY W AT AV EE AP P B
vt

[141] =l g e Ay H/o] S o] Ao E5E 4 9= v eksh v =
RES SAZ0R AGAL 250 Yt Adets 34 £
= gtk 9 =W 348 53 Point Cloud H] T Q. Aol 9]
QT 2 E] H] ¥l (interactivity) 7} Al 32 4= Ut} A A] o o] ufpe}, 3] =nl 3} o] A
3| = 2 2] el €] o] 4 (Head Orientation) 74 5., A} 82} 7F A A H.3L )= 99 S
UFEbUlE H3E (Viewport) 4 5. o] A= 4= glth, 2] of ol uhe}, AL A=
VRIARMR/AH5-3) 57 Aol 78 A5 528 3t 55 Q) o] 4%
s Aga gAY Ausk v e e A 423 A Al 2 x2ntolc)
S0 AYd #% ek AN o) ueh 9 g 5 PH A g

ol
AT

[142] &= g e ol AR = AREAe] v A, 244, g4 ¢) Foll e 4R E
oju] 8t 2= 9]t} o] A K. 7]uko i A2 71 & A Point Cloud B] T] Q. o] A
B gle dool et AR, S FEE ZRI7AMNE 7

[143] FXEGE= AA A}ﬁx}ﬂ Point Cloud H] T] Q0| A ®.31 gl o oof] tj &t
At o] & F3l Ale] = ¥4 (Gaze Analysis) ©] =3 ¥ o], A}-8-2} 7}
W2} 2 = Point Cloud H| ] £ & 4-H]5}=4], Point Cloud H| ] 2.2 o] =
i FAEHEA TS G 5 vk Aol = A FAS el A
AR =N QLS F8 ddE 5 3Tk VRAR/MR
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[144]

[145]

[146]

[147]

[148]

[149]

[150]
[151]

[152]

[153]

ANolol e, Hérat M AR S0 A
R LR ER R P

B, A0 B Sl 435 4 dlek. o E Bol, A= Aol H A
WL HEE 40E o S5tel A A8 B 9 o] et p
Cloud BlH] 27k $-A Ao 2 Yz 2 #vd € 5= 9k

o] 7|4 - 3E E (viewport) WA {-EZE ¢ o] &, AL-8-2}7} Point Cloud

HIT] QoA Bl = & o] gk 5= Lt} Al A (viewpoint) = AF&-A}7} Point
Cloud H]t] QoA Bl Q= A H OB, J-XEE 9o 5o A H& on| g

"k
32,
1
2

T AT F, HEESAHE TAHSRE $ o, 1 o] A= 27|
A e} 52 FOV(Field Of View) ol o]all 2= <= T},
o] A1 < gk uke} 2ol Point Cloud H] U] 2. ¢F5oll #3t Ao|t}, o & &0

o] -4l ol A Z|AI % #R /4 Al o] = MPEG (Moving Picture Experts Group)2] PCC
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EEE S EEE s

o] =41 Al =) A (picture)/Z ¥ Q) (frame)> U HHA 0 2 579 A7 o] F}te]
S e B9l B o % 5 g,
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[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

AW EE YER L, -5 82 A o] u X (=3 1) E eI
BT} Q "ol A~ ¥ E Ze}9-= F X 9 A (Video-based Point Cloud

Compression) (V-PCC)+= HEVC, VVC 52| 2D video codecs 7| HF S 2 3291
point cloud Bl o] B & §F53h= W& Al 33 5= 2lth. V-PCC 5 A ol A
th23 2 dole] R AR Eo] A= 5 gt

o] 5f-3+A] W (occupancy map): point cloudE ©] F+= HES patchi 50] 2D
Hdo| W3 w) 2D H o] 3T Y x| tlo]E| 7} EA) 8= AR50 & 19
oz =270 9 (binary map) & YEFATE of F-#A] W (occupancy map)->
ol Egh 2ol tf-§3hi= 2Dof el o] & WrER AL, of kAl 9] gh& ol E et ] 7
AME FZ Aol 3DERIE ] O gahi=A] o] & vErd 4 gl
ol &2t 2 (atlas)= EHF W EY dlol 8 7} At ¥ ¥ = 3D+ <F W] 3D vl BF -0
-3t delEe] Ty doll X3t 2D vk 9AE 2 1o #HH ¥ G o
Ygroltt.

o}& e} 2~ H| E 2~ E Y (atlas bitstream)-> ©}5 2F 2= (atlas) & -4 8= 3 o] 49
obE et T H 9 (atlas frame) 2 T vlo]E Sol ek v EXEg ot}

o=} X 7| Y (atlas frame)<> 3| X (patch)E | Z 2 A ¥ o} &}~
AN E(atlas sample) & 2] 2D A ALz wl A o] T}

o5 e} 2= Al & (atlas sample)> ©}& 2 2 (atlas) @F 1 2+ 3} %] (patch) & ©|
SR ELFEESEEE

olE g}~ Z ¢ 9 (atlas frame) = EF L (tile) = #-3HE = Qi) B} L 2 2D
g BEdl= ot &, Eld L ol Egt gt XQNE F89-E
dolElo] A Y AnE Paehs ool

2} X](patch): point cloud & T4 8h= HE9] FF o=, & pachell &8h=
BE L 379 TN A= Q38 2.0 2D ol vl A 2ol 713 #Ao A
6 9] bounding box ¥ % - wkako & wisd ¥ -8 LleyiT)

LA

2= BFAS Batalis whoo|t) )i ¥ E Zap$= tlo]E o] TA o
B A adY A Eolh

AA el gl whE Al G = ob Sk E Y, Aol 7 Rkste] S A

Tel Aol d el 2= A4 Hlvl wlelE el o Ee HE vt L uloH,
Ao Eg Bt dolE, of i3] Bt L dolH & K% 5 v

A Q| Eg] o] "] %] (geometry image): point cloudE ©]F= ZF AE52] YA AR

(geometry)E patch &9 & 3 # 8F:= depth map & B €] o] 7] A & BT

AW Ee olnx|&=1 AEe] A gho s 4= 7 AT

A Q W E ¥ (geometry) = ENE Feh-= g do)] A AmEL HE
LR T

g 2~ %] o] m] X (texture image): point cloudE ©]F= 7t A&E2] A4 ZJEE patch
”%iﬁaﬂ%m%éaﬁ%M%WAﬂﬂlx% B4 gl 54
34E R, G, B)2E FAE 7 Utk g% = o E{HE 2§t
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[165]

[166]

[167]

[168]

[169]

[170]
[171]

[172]

[173]

[174]

[175]

Al
3L _]-37,}_7;” ¢HM 2= ohq_

oA 31

2] 3 %] A X (auxiliary patch info): 7Il'8 patchE Z -] point cloud &

A8kl el g wetd ol B & etk of A2l e] 3§ 4] Q1 F = patch
2D/3D FZFol A Q] 9%, A7) ol et AR E x3e 4= 9],

Al }\] o:]]E

flo

o thE EIE Feh vole], o] & Bol V-PCC HEMES

ORE TR, o FRA L, A Q| B, ol EE R E & gk 5 9l
ol g}~ (atlas)i= 2DHFH WA E 9] F S UEHITE 914, o & S0,

dl el = ¢ _J.gﬂ o) o 3 7 A A ¥

=]
sHA & = vk 3, 3DE kel A 3D vk

F_

i

ul 2ol ) &8 4= 9131, QA E Fa}om ol A HAEES e 4= 9)
Z

o)

vectors

FE(attribute)i= ¥ E F&+9-= ] ZF EAE 9} AFH scalar £+

VR a1, o] B S0, A & (colour), 7] Z= Bl A (reflectance), A 3] ©] 2

=" (surface normal), EFQ) 2~ ¥ 3 (time stamps), ™ Bl 2] € ID(material ID) -]

2 A o Eol

Compres

2=

T4 AA A E
EHS

S1E #Ee}$-= o] E = V-PCC (Video- based Point Cloud
sion) W2 o] & PCC H|o|E & YEFHTE 2N E S9-= HolE &=

!
2o BEVEES EH - ek, o Fol, o] F24 0, A4, Ao =
1

HsA) 5 EE 5 Anh
of uh= v-pcC 913 A7l o A& epdi),
o] 577k A] M (occupancy map), A Q. E ] o] 1] 2] (geometry image),

Bl ~ 3] o] w] X (texture image), 2.2 21 2] | x| A H (auxiliary patch inforrnation)%
A A Ekar §F=E:317] 9138 V-PCC encoding processE = A| 8Fo] H.of 5241 9l

49 V-

PCCRIAY ZEZ A A= 519 ¥1E &892 H[tH Q.

ol FTt](10002)°] <] oH Ae)d 4= Aok 249 7 FA QA= ATES o,
St=gfo], TR AA W/mi= A5 X3 o) 3E 5 gl

PR E R V‘q(patch generation, 40000) == ) %] A 7| ]H = ¥AE
2o E T QEAE Fe4-E o HE ¥z o EAER ] Y &

FA gt A Al g o] A -(40000)= EQNE Fehe-= v o] B ZE]

WA 2 A et Eg, AA ol BF ARE TPz HA AXE

A g

)| %] =} 7] (patch packing, 40001) T X AT EQJE Sk o g o
ek R X5 A e o E , Bt = sk o] o] s Al Eol A
At FE3E, o) ] w7 ol 45& 73E§ EgFehs of Al WS A S

A | Eg] o]n]A] A9 # o] 4 (geometry image generation, 40002) =

A E ojuA] Aol = EIE Zeh-9-= ol B, X, Z/E=
s =] ol] 71Hkste] X e Eg] o] n] A& ATk A LW Ed] oju] X = ERIE
b= ol #gk A e E] & X33l ol H & wEk.

8225

ol 1] A] A & o] A (texture image generation, 40003) B €] 2~ %] o] w] %]
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AU el B = EIE Se45= wlole, ), 2tz 975 3} 2o 7] ukato]
€l /\;@] o] u] ;q = /\g/d Ghjr EEzsL XH:FLH E](a] HAAEES 2] /\‘jlﬂ) x]guﬂgg]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]
[186]

[187]

oJu| A& I X] Ao YHkste] AR (HE)o] A5 AP E sto] A E

2 E A v Eg e t] 7] xeto], Bl A A oA & AT 4 T
2~ (smoothing, 40004) E= AR E = olu) A dolg o) E3HF o & 243}
= AAT 5 QA dE AT A v E 3

SREPEERREE
1%&@&1wvwﬂ%a°m§*ww;%%%$ﬁaﬂﬂ1%s
FdHE X oemEZE AAS 5= Q).

9/\:3] & 2] 3 %] Q13 7 5% 2 A (auxillary patch info compression, 40005) 5=
o alele] 2 4w AEAAE AN A Bl ALE A AR e BAE
BobAel 4 RS AwaAaie Ea Amel sy 2 e A JES
HE] Zd| Aol Adstar, AW Ee] ofn#] A | o] H(40002)% 24 & 2] 3}
AR ol &3 4 v

ol m| ] 3} (image padding, 40006, 40007) Hi= o] W] 4] S| tf = A Q| E 2]

ojm| A W el ~x] oln| x| & 717} s | & = Qdrt. sy Hl o] 7} Al 2 H E g
o|m| A W ) ~x] ojm] x| o s d 4 T}

13 9l o] A (group dilation, 40008) B=i= T1F EElol Bl = o u] x| s 3}
FrAFSHA, 8l 224 o] m| A of] Hlo] ¥ & H-7}at o= Sl -7} Hl o] B 7} € A 4]

o] A]ol 41314 5 3
B t] @ 7 3 9 A (video compression, 40009, 40010, 40011) TE+= BT &
Dol Atz A A QW E ] o] vl <), AT B o)A WL o FeA
WS 2y Az A =) A AL A oW ED A Bl A
oA AR B A & 9l
Jdl E 23] 73 ¢ M (entropy compression, 40012) == N EZ 3] X # A=
oA WS QIEZT] Ao 7|Hksle] Ay H(dE &, AT
oh;}
LT,

A Ao B0 upe), EJE Fe}9-= do)H 7} 2 28] 2~ (lossless) 3&75"0!‘ /=
A 5

2 A (lossy) 3 750 wheb, A=) Az e A g/ wT o e o]
77k ey 4 9)

HE] = A (multlplexer 40013)+= AZ U~
gl 2% olw| x|, AT 2 of F{HA] WS A

Ao &0l & 540] 7} LR A 20 A

| %] A4 €] o] A (Patch generation, 40000)

)| %] A4 g o] A (Patch generation) Z}4 & Z 1 E 24925 2D o] v Ao
(mapping)3t7] ¥ ste], ¥4 & 735t B9 Ql patch = point cloud &
Stz B4 & 91| gk}, Patch generation 74 -2 T 52 7Ho] %'H(normal) 4k
A4, Al 2R | o]"3‘(segmentanon) ) X](patch) w2 Al GA R T 2

555 Fxsto], = gk AL A S A A o' A gt

1 A Q| Eg] oju] x|, 3L g
EE =

‘I__
E
35

g
s}
=

HE EL-'
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[188]

[189] L5 AA o 0 upE A 7| o] 22 (Surface)2] Al E -l (tangent plane) 2 =
9 E] (normal vector)2] ol A| & Y}EFWITE

[190]  %:59] A #o] A= 549 V-PCC 1A Z 2 A2 9] 3 %] A1 e o] A
74 (40000) 0 A TF- 7} ko] o] §¥ T

[191] =] A o] #AAsH] = (Normal) A4t

[192] FJE S5 E5 o|F= 4 H(dE 59, ZJAE)EL 79 WS 7HA 2
A=t o] A2 normal®| &= 33 vectorZ T F T} K-D tree -2 o235}
T A = 2 HEL JAH A E (neighbors) ©]-&35F0], = I} -2 point cloud 2]

o] F= 7+ A &9 tangent plane & normal vectors -3 T+ AT

A HEE = HA ol M 9 search range= AF&ALol]l o ) A o= 5= gl

[193] hAl E &7 91 (tangent plane): surface2] 3+ -8 XL} A surface 91 2] =F41 9]

B3 A ghrlo] Lakeha gl FH ek

[194]
[195] 562 AAdEof wE ¥ E Fe}9-= 9 ul-&1 ¥ (bounding box)2|
| A& ERA T
[196]  AAJelEel w2 WA, A& 5o, AR A dolde] XAE Fehg-=
dlol | 278 2 & Adshz Aol M vped BrAas o] 82 4 gt
(1971 AAelEel w2 vk s dhagh, £R1E S2h9-1 dlo] B & 3D &3t Aol A
ul 3]

[198] v v A=

(10000), EJNE
Zeb9= uT) o olarl(10002)e) ol e A4 H L Al E 5 ok EF, v
Hp2sof] Z]gkate], 5220] V-PCC 1y 2 A4 2 0] 3 4] A g ©] 4(40000),
A 24 73(40001), 4] S E| E ] o] ] A 7l o] 4 (40002), B =4 o] 1] A]

Al g o] A 40003)¢] e 4= Ut

[199] x| A o] A T sto] Al 1Rl el o] A (Segmentation)

[200] A 29 ] o] 4 (Segmentation)-= ©] YA A 1wl €] o] A (initial segmentation)}
2] 741 A 1wl €] ©] A (refine segmentation)2] F T4 & & o] Fof Zt},

[201] AN Eo) 2 ZAE Fe-$5 Q1T T(10002)= EJEE ul-2dul Ao &t
Hol 2 A M gho), -4 4 S &, Point cloud & ©] F+ 7 A& =H 7 ol
point cloud & ZH#H= 671 2] bounding box 2] HE F 32| Wl projection®] = tl],
initial segmentation<> 7} % & ©| projection’dl bounding box | HH & 5 st&
ARt Aol

[202] 671 7 HHE 3} of -3 %= normal 4% 2! 'ﬁ"‘ = U ol geojHd

Pidx
[203] (1.0, 0.0, 0.0), (0.0, 1.0, 0.0), (0.0, 0.0, 1.0), (-1.0, 0.0, 0.0), (0.0, -1.0, 0.0), (0.0, 0.0,
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[204]

[205]

[206]

[207]

[208]

[209]
[210]

[211]

[212]

[213]

[214]
[215]

[216]
[217]

[218]

-1.0).
thg-2] 42413} o] &AM normal #E A4t Ao A& 7 4
o

7} 45 2] normal k(
— )T} *;};i’ ] 9] 4] (dot product)©] H ! HE el H
Pidx

projection

1o up

Ry,

o 7 AA%}, =, point2] normal ¥} 7 §-AFeE WHEkQ] normal-S- ZH=
o] &l F point 2] projection ¥ H 0.2 A H T}

ma)l({_ﬁp i ﬁp{dﬁf}

AARQHE HHLE 0~5 5 3F}2] index 3 B 2] 2k (cluster index) 2. &2 2] HE 4=
At

Refine segmentation-= 4] initial segmentation 374 ol 4] "2 A ¥ point cloud &
o] 3= ZF A 2l projection HH S AF A E 2| projection H H S 312 3}o]
N = T o]t o] I o) A = EA] initial segmentation 274 ol 4] projection
HH A4S 98] e ¥ 2 321 E 2] normal ¥ bounding box 2] Z}+ ¥ ¥ 2] normal
el FAF =& o] F3= score normal ¥ $H7], & A A 2] projection ¥ A
Q15 H &9 projection ¥ A 22| A X AL E YEY = score smooth7} & A] 9]
nHE 4 9t

Score smoothi= score normal®l] t &} 7} %] & o] sfo] a1 € 4= 9l o1y, o]
] 7hEA] gh-2 AREALe) o5l A o] = 4= )T} Refine segmentation HHE-2] O 2
FPE o, vhi Sl ek ARGt of &) g ol E = T

=] A dle]d T3] Patch -3 (segment patches)

Patch & 3+-2 2FA] initial/refine segmentation Z}73 ol 4] - point cloud& ©]F=
QI patch® W+ #FH o]t} Patch w32 th2 3 22 HAIEZ A2

@ K-D tree 52 ©]-83}] point cloudE o] F+= 2 HE2 JAH AE&
AR stoh Ho) I A o Tl ARE Al o &l Ao E = dT.
@ N5 A=ol AAe A &g FHo projection E A5 (5 Y §F cluster
index 4t 7Hd -5 AA 9 Aol d 1] A= 39| patch® F= 30}
@ F= 4 patch®| geometry $h &5 AF= ), 2FA$F 24 2 o] 5lof| A
Ay gt
@ F=HA FE HAEo] glold w7t @@3A & v gk}
Patch %3 7745 53] Z- patche] 17| ¥ patch™ occupancy map, geometry
image, texture image ‘5-©] 24 ¥t}

L7& AN o &0 upE o] F3HA] W (occupancy map)2] 7 | X](patch) $1 A
A ] A& Ve
AN S0 thE ZQE SFe}$= 9l FT(10002)3= X 3|4 L o F3hA|
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[219]

[220]

[221]

[222]

[223]

[224]

[225]

[226]
[227]

[228]
[229]

[230]

[231]

[232]

[233]

S=3

o) 2] 2 7] L o] §{-2kA] W AY A (Patch packing & Occupancy map generation,
40001)

B30 e 4 B9 puch S-S shLkel 2D o)u A el s 918 A
patchE 2] 2D o| v =] ol A o] X & A 3F= A o], Occupancy map-< 2D
oju| x| o] sptE, s A Aol Hlol B 7} EABH=A] A5 0 = 19 o=
& = vlo] 9 2] ¥(binary map)©] ©}. Occupancy rnapT: %%(block)ifﬁ
o] Fo] A1 block®] A 7]l whe} 1 ) F 7 AR E 5 =, el & block
A717F1x1Y A5 H A (pixel) GH <] G EE 2H =T} Block®] =17] (occupancy
packing block size)T= A&l o8 AA = = gl

Occupancy map ol A 718 patch®] HAE A sh= 242 tha 2o
T4 7 A

® A A occupancy map2] #lE& BT 022 AA s}

@ occupancy map 3 ¥ ol & A)3H= 573 2357} [0, occupancySizeU -
patch.sizeU0), 52 Z}3% 7} [0, occupancySizeV - patch.sizeV0) H 9ol A= A (u,
v)°ll patchE ¢ X A| 71t}

@ patch H Hol| EA)3}= 53 237} [0, patch.sizeU0), 2 37} [0
patch.sizeV0) 9ol A= A (x, y) & A F(EJE)o 7 HA g,

@ A (x, y)°ll tI3}te], patch occupancy map2| (x, y) 3 ko] 1°] 3L (patch W
G x] el dlolH 7} EA38kaL), A A| occupancy map2] (u+x, v+y) 3k 4ko] 1
(©] A patchel] 2] 3l occupancy map O] A7 7 9-) raster order T2 E (X, y)
AR S MAste] @@ HA LS vt 28] & B9, 09 AA S
=3l 3y,

® raster order 2.2 (u, v) | X & H A 5le] @®2] 34 -& w3t}

® (u, v)E 3G patch®] X2 ZA3}31, patch®] occupancy map Ul 0| H & # #|
occupancy map®] 3l g -] & (copy) &t

@ Tk patchol] tato] @@2] #4 & whgho),

o] §f- 2k A] A}o] ZU(occupancySizeU): occupancy map2] U H](width)E L}EFL T,
w9l = o F-#:A] 7] A}o] = E-F-(occupancy packing block size) ©] T}

o] §f-2HA] A}o] ZV(occupancySizeV): occupancy map2] 3 ©|(height)E L ER ™,
2] += occupancy packing block size ©] T}

=) 2] A}o] 2 UO(patch.sizeUO0): occupancy map®]| widthE W ERH M, @9 =
occupancy packing block size ©] T}

) 2] A}o] 2 VO(patch.sizeV0): occupancy map 2] heightE WERH M, @9 =
occupancy packing block size ©] T}

o & Fof, =73 Zo] o] FHAL 97 Apol = Hioﬂ gl st vk o 24
Atol =& zhi= g X ol tf &5h= BF 27t EA kA, ¥ W] ERIE(x, y)7F HA &

T Ut
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[234]

[235] 82 AA o £ w2 =8 (normal), §H4l E(tangent), H}-©] €H4l E (bitangent)
o] #A 9 A& YERAT

[236] A Eo] i FAE -5 A FTI(10002)= AW EE] o] v A &
AT At A E] olw A E1E S92 A vED JRE
F9bak= olw| A Eﬂolﬁf“ ol gt} Al | E g o] u] x| A AL =89
o] Al 7FA] S, BHALE, vlo] BHA E ) o] -3 4= 9l

[237] A | Eg] o]u] 4] *@ /‘é (Geometry image generation, 40002)

[238] B 77 o A = 718 patch®] geometry imageE 7~/ 3F5= depth 4L&-& 2 4 3stal
oA 9] %] 2} 7 (patch packing) #-8 ol A A4 ¥ patch®] A& vt o= A A
geornetry image & A4 ¢ttt 718 patch®] geometry imageS ~7-d 5= depth
EL AAStE AL v ol FAAE 4 At

[239] ® 7Na patchA A=A, 27] #Ed s Bl Eol Ak HT st B E S o3t
4o ARES £35St 4= g9lt),

[240] normal & L]-E]-‘LH = index: normal-> %tA] patch generation 27 of| A -8 <] ™,
tangent %2 normal ¥ 27+l ZE 5 patch image ] 3 (u)Z 2 A X 8F=

= o] ™, bitangent == normal# 4 7}l & F patch image®] 72 (v)F %
‘?:_]7‘4 St Ho2 A 7k 2 ) Zo] 1dd 5 vk

[241]

P woi AN e mEAH Brs| A e D Ao Bre] Ty
A4 % e,

[243]  AAelEe] g EJE -2 AT (10002)= A M B oJu[A &
Adst7] fa A S Ao ket 22 AR S 2 5 Lo, A Aol gl whE
RANF) FE=AHA R D AHAY 227 9]

[244] patch®] 3D 33t 231 patchE A= H 4 3_7]-4 bounding boxE &3l 2F& <
I Slt}. of| & £, patch?] tangent *§ & # A 3k (patch 3d shift tangent axis),
patchJ bitangent % &F # A~ 4k (patch 3d shift bitangent axis), patch®] normal " &F
] A%k (patch 3d shift normal axis) & ©] £33 5= 3l )

[245] patch®] 2D =1.7]: patch7} 2D o v| A| 2 3| 7 & wfj o] =3 == e A7 &
YEld T} 523 e 7] (patch 2d size u)T= bounding box 2] tangent i F
H gkt H A gkl kol 2, =2 W 7] (patch 2d size v)i= bounding box 2]
bitangent W H th k3t H Agke] Aol = e d 5= U

[246] @ Patch 9] projection mode S Z 7 $+T}. Projection mode™ & 4~ X = (min

[247]

mode) ¢} & ] ¥.=(max mode) % 3+ = AT} Patch®] geometry A K= depth
o2 A=, patch®] normal W& S 2 patchE ©] F 7 H &2 projection
S W depth k2] ) gk o2 /4 ¥ = o m] #] &} -45\—%%3?-— T4 ¥ 5= olm A
A ZF(layer) ] o] n] x| Eo] A= 5 Q)
T ATl o1 A] do%h d1-& A hell 210f, min mode ¥ - E=WH I o] A&
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[248]

[249]

[250]

[251]

[252]

[253]

[254]

[255]

depth7} do°ll -/ =] a1, # A& depth =¥ surface thickness ©] U] ol] <A 5}= & o]
depth7} d1.0. 2 A= 5= 3l

ol £ 5o, IAE Fehe-17F 5l a ol 2Dl A 8h= A, el
FEAESS 28z H9] A =0 3ha o 3t i} o] 2 ~Ekl e
FEOE BAE ERIEFO g Ao &3 5 9l &S HEpdTh Wl ko R
FAE ERIEFS] A& LEAAS= 4L R0l eI,

WL ZEo 2 A IIESS #5/9-F5 08 T2 A= 45, 252
7| E L2 2 depth 0, 1,2,..6,7,8,9 & o] 14 F7FetAA 502 FRIEES]

depth2t&& gt A& w7 5 Q)
2 A B E(Projection mode)i= AF8-AF A 2] of] 2] &l K. point cloud®l]
_‘

] (missed point) < F &3} & 5+ %)= projection mode”7} %} &4
ATt

@ 718 HE9 depth 4k AH=3%H)

#4 EZ=(Min mode)d 49 7+ 2] normal F # A 4koll patch2] normal %3k
# A~ %k (patch 3d shift normal axis)ol| 4] @<] 274 o] A 4+ ¥ patch®| normal ¥ F
# A~ 4k (patch 3d shift normal axis)S W 441 depth0= d0 | 1| A & -4 &k},
Y Y Aol depth0%} surface thickness @] W 2] H 9]l & T} depth gto] &A1&
79, ol 4b-& depth1 &2 A ST} EA A -8 79 depth09] 415
depth1ol| &= 3T}, Depthl 4o 2 d1 o] W] A & -4 §Ht,

o & £01,d09] ZJAEEY] depthE AA el o] HAighol 24 = dvh4
244060099080). 18], d19] EAEZ9 depthZ ZA 3] 9lo] T 7)
ool ¥RJANEE T & 4ol A=A, st EQ1ERE QL= 45 1 glol
A" 5 AH4444666899889). I, WX ¥JAEE
A4 (reconstruct) ¥ += Ao A A EQETF 45 4= Qith(o & 59,
LS g7l e] ERJIETE S H AT,

&

== patch ‘¥ & U}E projection mode”} A -8-2 A9, &
5 S
hm

o

2] A%k (patch 3d shift normal axis)ol| 4] @2] 3}7g o] 4] 4+ ¥ patch 2| normal 3¢
# A~%k (patch 3d shift normal axis)S "W 4E<1 depth0= dO | W] A & 4] §Hr},
o] 9] %] o) depthOﬂ' surface thickness ©| ] 2] ¥ 9ol & Tt} & depth gtol A2
75, o] #< depth1 0.2 A 3T} EAHA] S-S 9 deptho2] 7h-<
depth1°]) == 8td-8tc). Depthl FLO2 d1 o] W] A & A4 &k}

o & 591,d09] EAEE2] depthE AA ol o] Hghol AE4 4= )4
444666899889). 1)L, d12] ENEE Q] depthZS 24 Eoll o] F 7N
ol ENEE F 22 ghol AbEEH A, shvbe] EJAERE Q1= A9 71 kol

Az E = QtH4244560699080). 3k s X ¥JQEEo| L5yl
A4 (reconstruct) ¥ = I o A A3 EQJIET} &2E = (o] & 59,
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[256]

[257]

[258]

[259]
[260]
[261]
[262]

[263]

[264]
[265]

[266]
[267]

[268]

[269]

[270]

L L 6719 EJETL 2 H A,

Aot Z& BA4 L = A E 7N patch®] geometry image S A patch
packing T3 ol A A ¥ patch®] 9 %] A B.E o]-&3lo] HA| geometry image®l]
A X A] 71 0 24 A A geometry imageE A S = ATt

A H A A geometry image2] dl Al o] 7FA] W o2 H 535} =
ATE A HA = oA AA S dl o] 1] 2] 9] depthgh &S 12 H 538} (absolute dl
method) k= Wi ot} F H %H‘:‘ oA A3 gk dl o] A 9] depth@k ¥ dO

o] 1] A 2] depthgtol #}o| % 3} (differential method)d}= W o]t}

ol 9} 72 do, dl F A= depth & o] &3k F- 23} M & F depth AFo] ol T
Iq-g_ Z—]l:——O] —7’—‘~ZH6L 75]_?4 *5‘HD1— X—]g] geometry 2‘] ilﬁiﬂ_ _Tl]-?é Oﬂ}\i

oj 2] 7] witoll, F5=4 9F3 (lossless coding)S 9 3l Enhanced-Delta-Depth
(EDD) code & ]88 4% gt}

£10< #2319, EDD code & 7-# 4 2 =& A ghrl.

2108 A A oS0 wE EDD = 9] 9 Al E e
ZO1E Z¢49-& ol FT(10002) L/HE= V-PCC ¢l o] 2 /A 4

L RA (el B B0, BT 2 7 3 H 22(40009)) 5> EOD A =0 7| ¥kl
‘ﬂE‘é Ao EZ ARE QIae 4 3]

EDD code= =W 3} o], d1-S 3§38} surface thickness H ¢ W] 2+
AE] YA & ol o8 R 53} sh= Wi o|th de| & o] HSol| A F A
Aof| 3= = HEY 45, D0 AL =2 A HA, v |A 91X dEol
AL, F WA S} Al A 91 2] 3= 1] o] 9171 w<Eel] 0b1001 (=9)2] EDD code®
xdE At D09 31 EDD code & & 8}sko] B 1 T2l del A =
B E A 59 geometry A HE =4 §lo] a5 9l A H)

= =0, 7140]15_,/];,_4915_7]_ A A 1031 EO1E T} &4 514
ol 0o] Hof 479 vl E o) 7|¥tete]l ZEvF FAE 5= 9l

251 (Smoothing, 40004)

259 (Smoothing)& 9 TH ol 4 MHALeHE 3129 8hE 1o patch
A

ol A AYSE = 2= EAEAES A8 e 2o, FR1E
= QA s A5 osf =3lE = 9L

@ geometry image = FE| point cloudE A A4 (reconstructlon) gho}, ¥ g2
A v 7 geometry image A3/ o] g oletar & = it o & £,
ai o] Jupgdol g E AL 5= U

@ K-D tree 52 ©|-83to] A A4 H point cloudE 74 8= 2 HE<]

4AEE , A "ol patch A A 9 x5 =A 2 Aeaic), ol =
@A A A 2 T2 projection 3 ¥ (cluster index)& 243 1514 o] EA T A5, T
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[271]

[272]

[273]

[274]

[275]
[276]

[277]

[278]

[279]
[280]

[281]
[282]

[283]

A& patch A Al A ek A 5= 9.
@ patch A Aol EA A9 D AE AHAE] FAFH (AHEEY]
Bt x,y, z F3E0 HA) S = o] FAIZITE =5, geometry #ha WA A ZITE 18 A

22 79l o] A geometry FL-E A ST}
11 }‘E]/\] 03" ] [q,E ?_];S;g 9] A E%(COIOI‘) %)\_ ]_g_-‘}

2] A & ¥ (recoloring) 2| & A& WEFIITE
AN Fo) & EJNE Feh-9-5 13T = g 2] oju]A]
A 2 o] ] (40003)> 2] A el gl "ol 7| gkt Bl 2% o|u| A& AT 4 Tt
gl 2~ %] o]w] =] A4 (Texture image generation, 40003)
Texture image A 4 oA A gk geornetry image A4 374 3} F-A13HA,
708 patch®] texture image A /d 3FaL, o] &2 24 ¥ ¢ X ol v} x| 5Fo] A A texture
imageE A= Aoz A HT E}”P 708 patch®] texture image S
A sk= B ol ol A geometry A4S 91 g depth #4-& talsto] sl 9%
-§ = = point cloud & T4 8= 5 9] color 4 (e.g. R, G, B)= %Fi= image”}
A4 g,
Point cloud & 74 3F= 2+ A 9] color 452 7-3F= Aol QoA LA
smoothing ¥4 -& 7% g ometry7]— AL8-2 4= 9l T} Smoothing ¥ point cloud =
A Y point cloudol| A A3 HE9] Yx|7} ol TH AeiY = omg WAs
A= A 3gk colorE %0}141% 249 Eg(recoloring)jﬂrﬂ o] Aot 9}
Recoloring> 175 A& 9] color #h &S o] -&3ato] Falld = o). el =, =H
ol /\H 2§ colorgdl2 H el A9 colorgkd 217 HE 9] color%}a S 2183
2= o]r/}

Al
QY

i
it}

o 2
m lh]

o nt i min

i)
_VE
>~1—‘
i
=
e
m°1'

|
oﬁi

fo

o
>

A
Z=
Texture image 9 ¢+ dO /dlvl T AS o2 A E = geometry image 9} 32 0]
10/t12] 5 M2l A= o7 A= 5= 9
oA e A YA A (Auxiliary patch info compression, 40005)
AA S0l & FOE Sg}S- ol i o2l ux| AR AT =
oYY X AR(EJNE Sehg-so) B3k L71H 0 AR)E Az g s ¢

o]
AR

Ay 2 AR AL A= O]'/H 17 &} patch generation, patch packing,
geometry generation 2} GOl A A E -7 patch H BE5&
&R Z 8 223 -7} patch 1-101] the g e sepuESo| ¥ 3kw 5
ol 1:]_
AN .
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[284] 3z 22 A M (projection) H ¥ (normal)S 28 31= el A~ (4 2H 19 2 cluster
index)
[285] | 2] 2] 3D &3t 1A 3 x| o] gl E ke & A gk (patch 3d shift tangent axis),

[286]

[287]

[288]
[289]
[290]
[291]
[292]
[293]
[294]
[295]
[296]
[297]
[298]
[299]
[300]
[301]
[302]
[303]

[304]

[305]

[306]
[307]

ofj X] o] ulol ekl E HFak & 4 ) (patch 3d shift bitangent axis), 3| X] 2] *=H 4}k
| A%k (patch 3d shift normal axis)

%] 2] 2D & 3F AX], A7) 33 W3 =1 7] (patch 2d size u), T2 W 7|
(patch 2d size v), 3 W& F A4 4k (patch 2d shift u), 52 & A3k (patch 2d
shift u)

7y 853 g x] o] 915 A H: candidate index (] €] patch®] 2D &3+ ¥ %], =.7]
ARE 7|02 patchE A 2 A XA Z S W, 3 blockdl] T5 02 &5
patch7} 9158 2 4= 9 & o] ul] Y134 ¥] 3= patchE ©] candidate listE -/ 3}, ©] list
% 2 HA| patche] data7} 3l & blockl] & Al 8H=A] & WEFU] = index), local patch
index (frame®l] <A 3= A A| patchs % dFHE 7F2] 7] = index). Table Xi=
candidate list®} local patch index& ©]-8 %t block ¥} patch match ¥4 -& YEF =
pseudo code©| t}.

candidate list2] H /N A& Aol o &) A= 4 o)

TABLE 1-1 BLOCK# PATCH %3 & ¢ % PSEUDO CODE

for(i=0; i< BlockCount; i++){

if(candidatePatches|[i].size() ==1){

blockToPatch[i]=candidatePatches[i][0]

} else{

candidate_index

if(candidate_index==max_candidate_count){

blockToPatch[i]=local_patch_index

} elsef

blockToPatch[i]=candidatePAtches[i][candidate\e_index]

}

}

}

T12= Ao Bl wE F4-E W rek-= I ¥ (push-pull background
filling) 2] ol Al & YERATE,

ol X #ied 2 15 o] (Image padding and group dilation, 40006, 40007,
40008)

Aol Sl whE ofu x| Tl F4-F wreher B A o] /] wkajo]

=] g 2ol T3 o] gli= F7H )L Hlol B &2 A2 = A

o] 1] A 3 (Image padding)& & B8 A4S B2 0 2 pach A Y o] 9] 9
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[308]

[309]

[310]

[311]
[312]

[313]

[314]

[315]

[316]
[317]
[318]

[319]

[320]

[321]

[322]

olu] ¢li= o E] & A -9-= 74 o] t}. Image padding-S- 91 &l patch 1]+ <]
ol s Sohi @ i o] 34 gEol BAEO] Wl 1he AT
AREE = Qi) s I 7o) padding B A] -2 ol v A &

=5 A AR RS Tl oA B e
A 3kE2 W 7S A5~ push-pull background filling

=

o
3
o
b
[t
iy
o F
1:1

T oo

o O L o o of
o
DY

e
2
>
o
- m*ﬂ
Ly o

M
!
t
o)

o

A& do/dL, 10/t F AT S & o] Fo1 X geometry, texture image®] W1
‘jé © =2, 94 image padding S -3l AFEH T AF Wl 1

A A Aol ek ghel Bt ez A= g ol

:‘Né
o
rir
OE

U

i
tlo e

24 ol
n
X

of

lo,

5132 AA o &l upE 44 71| EF(block)el sl 7153k Egf A
9 T(traversal order)2| o|A| & Y EFATE
A ¥ 3 32 2| 4 (Occupancy map compression, 40012, 40011)
2 ’\] o Zof| W& Al W HEZ A= ¢A] A EH occupancy map
ATk TA A 02, 4 (lossy) HFS Y3 vt @ AT} FEa
(lossless) = -r]i EZY AZYM, F 7}#] o] =48 5= Qi)
e}
g

mlo
(o
&

HlH e AL ol A g e

I E 23] 31322 A (Entropy compression) 374 & Th&- 3 22 st o =2 =304
T At

@ occupancy map-S- 7-/d 3= Z} block®ll W3}, block®] =5 A A5 1=
2353} 53 tFS blockdl]) dl] T HAH L wbEet) 18R] 9o A0S
FE3eta, 0o H4 s P

@ block ] A % pixelE°ll 3l run-length coding-S =33} 7] 91 ¢ best
traversal orderS 27 3T} 52 4#4 2171 9] blockel] Hj el 7Hs &k 4714 traversal
orderE J#| 2 HolF31 Q)

E143= AA B mhE WA E Bl o vl o A5 et
& vish o] Ao Sl HE AT Az w3 do] Eehn A

U] wAol luatol B35S 2HCEEIHT 4 Atk

o| & £0], 7} 8t traversal orders 5 #H A9 run 75 2= W AE EE]—H% A
Q U (best traversal order)E A Bl slo] 1 Q| A5 H 53} dhr), A2 =
oFA 5139] H] H A traversal orderE A1 8] 5 7§01, o] 79 run<] 7H—r7} 22
HaztE 5 Yo rE ol W AE EdiA QU AEE ¢ gtk

olu] run®] & H 53} 3t 149 oo A= 2709 rune] EA TR E 27}
Fo st "

@ 3 A run? occupancy & F 2 3} gt} 149] oo A= A HA| run©|
A A - A Eof s dst R 00] FastH

® 7I'H run®l] thet qune] 7|FREE-2)) lengthE 58} gHot, 52149] ool A &=
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[323]
[324]
[325]

[326]
[327]

[328]

[329]

[330]

[331]

A WA run? T HA run?] length! 63} 100] =AH4 02 5 3lE ),

B U] Q. # 3 7)) A (Video compression, 40009, 40010, 40011)

A A o] Eol whE H] Y] 2 A A = HEVC, VVC 5 9] 2D video codec &S
o]-g3ato], ShA At 77 o = A4 H geometry image, texture image, occupancy
map image & 2| AU ~E F S35}

5157 A A o &l u}E 2D 1| ] @ /0] 1] A] 91T (2D video/image Encoder)2]
A A& ‘4‘ o,

¢

e A4l Bl Y] @ 7 = 2 A (Video compression, 40009, 40010, 40011) B=
v Az Aoz, HH /g Hlae] 1 o] 428 ¥ 3= 2D
H[ ] @ /0] #] Q1T (15000) ] 7HEFA Q1 E5 55 vhetdit). 2D Bl v /0] 1] A]
RIALTI(15000)= &=’ EIE Seh-2 HH L s o 23 &= 9laL, =
q]/glﬂ 74 LﬂEg’__rrL/d%] co]q_ 1:154 7L:[LAJB_/\1-/\ E°1]°1
srglo], LR A WEEIAS ] 23 ol e - 9

o] 7|4 & A2 =3t geometry image, texture image (attribute(s) image),
occupancy map image & X33 4 QI QI E S-9-= 1| Y Q. 1HH 9

2 bitstream (=7, point cloud video/image bitstream)<> 2+ 9 & < /J(geometry

jud

to 1-0

image texture image (attribute(s) image), occupancy map image ‘s )°l tj g ==
H]E/\EEJE_E _\LE]—B‘]— 2~ 0]

= T A
O1E] of Z3(15090) X Q1 E &} 041%‘%15100)% FAA o FHeta B 5
AT =, ol S A E &l 59(15090) 2 1 E S} o (1510008 28
Ao} W2 (15030), YFAFSHE(15040), S FAF3HE(15050), & #H EH(15060)=
4 A (r651dua1) Aol £33k 4= 9t} HAFE AR E

(1502005 1:4 FoE e vk e QA E(15010),
AE(15020), W 2HE(15030), FAFSHE(15040), S FAHSHE(),),
& ¥ 3HT(15060), 7WT(155) e 7(15070), Q1E] o Z37-(15090), T E
]%’?‘(15100) 5’3 AE =] AAHF(15110)= A A ol whe} sprte] af=9fof
AXUE(E Lflﬂ iz ZRAA) ofste] A E 4= ol et
nﬂ;a](lsoso)f DPB(decoded picture buffer)E X g8 4= ¢] 31, t] ] % A
uf Al o) ofste] -AdH = gl
2 # e (15010)= 15 11500000 P2 H A
ZehE st o]/d2] Al /Y (processing unit) &2 -3¢ 2
A F3l& 29 f-Yl(coding unit, CUYol 2hal B 5= 9lt). o] A5 729 F3-&
A9 E7] Y (coding tree unit, CTU) = H o] 29 - (largest coding unit,
LCU) 2 2 QTBT (Quad-tree binary-tree) -7-Z=0l whe} 2] 7] & . 2 (recursively)
orE 7 olth ol & B0, st 29 {5l A= B & g/HEE vlol v g

Ed 725 7N 2 59l (deeper) H 20 o] AE AHER EEE

1k op
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[332]

[333]

[334]

Stk o] 4 g Fo} A Ee] T2 WA 4§ 1 vhol e Ev] T2}

el 489 & vk wi vtol e B¢ T2k WA 489 £ ek o

oY $BHA B HF 1Y FUL /WO R B odge] g =g A7}

S 5 olrk o] A4 94 54 b 2 A 5L /NeE, Ao 2y

folol nh2 A% 2 fulom A8 d  Qla, Bl W oo weh ad fule
=

A% & 2 (recursively) Bl 819 0] 51 FUlER B H o] H4 9
Atolzo] FH frylo] HF I Yl o= AMGE = Qi) o 7| A 2 A et
S Tmehe o5, HE 2 5l T AAE xS 5 ok thE o2, A
A& o = 7Y (PU: Prediction Unit) =+= ® $F /-5 (TU: Transform Unit)2 ¢
EsPeE 7 Qlrh o] Aol S iyl 2 HSt Yl A7 ded HE 29
Frl o2 RE 3 e MY E otk oS fElE AE S5 b
T UL, WS FHE WS A E Rt W /s S AR
A AT L Al Z(residual signal) & %3 H T 3t}

& 7 9o wkebA] E-S(block) = 4 9 (arca) 59| &0] 9} &850

Al A9, MxN S%S M7H4 Az N7je] o=

™ )
= 30
3
e
r-%

N 2ol

A
o] F W5 L= A3 7 9 (transform coefficient) & 9] ] 3HS e 5=
ATH WES dubd o 2 s = A o] 448 e 5 9o, 3] X (luma)
H3te] = A= AT Lheb 12 31, A5 (chroma) 4 7o) =41/ 4
%k‘?}% b 5 glrh AES syl I A (= S 9 A(pixel) =

A (peh)oll ) -&3h= o] =241 AFEE 5= Sl Th
01 A AA(1500007= A E A AT (DE 55, 2 AE ool A QlH
o] Z1(15090) = A ET G FH (15100025 H 8 o F ANF (A 5H 5,
of| Z ME oz o)E Atste] A FE A & (residual signal, & £ 7o
AMZ oo )E A 4 o, AAH A FI A= HIFL(15030) 2
AEErt o] 45 =AlE vk} o] 1T (15000) el A = @74 Ao (H &

B S AT el A A% A 5, oA ol
FHabehs f51E ZAHT(1502002k L B 5 Qe ol S A e B
el G 5 aola el 15 1% ot 0 2l A A
AMEEE X3 o 58 55 (predicted block) 2 A4 & 4= It} o FHH=
A 15 i CU 912 QB g} o] o] 485132 Tz S1E o 2ol
A GE =R AT F AT A SHE 7 o SE o) th ik Aol A Fsete
Hpe} ol o & B = QK 5 o Sl #e g AR E /‘ﬁ J5te] <ol E 21
AAFF(15110)2 AT 5= At} ol Foll B JR = A ERY]
AFFH (151100004 1T E o] RIEAEY Jefj 2 F2E "F A

AE2} 54151000 @A A o] WEES Fxsto] dA| "%%%

o

e Atk FxHEE AEELS oS Beol uet AA 559
T

¥ (neighbooll 91713 2 911, iz Wol A4 91X S5 glvk =g
NZol A |5 REEE Bael Y BEok B $FY RS T
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[335]

[336]

[337]
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= #ra == (collocated
A 912 CU(colCU) 9] o] Fo = B 4= 9lor, A 7H4]
P A2 I3 = 59 214 ¥ H(collocated picture, colPic)2} il
QlE] o Z31(15090)= ¥l HESS Jjulo®
A)&)ar 6:]1]] E2o 2xlo) Wy Q/ri= 2z
o ol | F Rk AFEE A B A A SHE Y02
EE 7o = QIE o Fo] =84 5= 9l o,
=9 A5, UE o FH(15090)= ¥ 552
ol A g o] 88 4} A7 wro AL

H
=
o
[¢]
=

C

b
ol

2
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i
=

AU
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1

o
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Y
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A
Hﬂ H:J

=
HEo

e
1m

GJUH = w2 =
coh gy AAFTE NE7F AFHA &S 7 Ak 24U A
of| Z(motion vector pred1ct10n MVP) F.=29] 749 0 B9 2o WH &
5219 W] o] Z A (motion vector predictor) & ©]-8-3}31, &2 ¢! ¥ E
Z}5-(motion vector difference)S Al ZEH o 24 AR E52 52 HEHE
AN 2 gl
QANE o F5(15090) JIEE} o] ZH(1510005 B3l YA H o5 Ve 54

ANz E AR A8l ol & Y dAFE NS E A Hel ol&E
ek

Zodo £ ox 8 o mr N

PO D o 2 N i
m B

il

HEHE(15030)= HAATE Aol ¥3 71 & A 83t A3 Al 55 (transform
coefficients) & A4 & 4= 1t} ol & &0, H 3} 7| H-E DCT(Discrete Cosine
Transform), DST(Discrete Sine Transform), KLT(Karhunen-Loeve Transform),
GBT(Graph-Based Transform), 5=+= CNT(Conditionally Non-linear Transform) %
Yo% shibE Zee 5 Qe o714, GBI 74 2] ) HRE 1o
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[338]

[339]

AT S o] 2z R RH Pojxl MBS ou]ghrh CNTE= o] A9
& I Al(all previously reconstructed pixel) E ©]-83}o] o Z A5 &
2ol 7] 28k 855 = HEhE on| v g e e
o BUF 21718 2= N4 E5o] 489 55 95, YA Yol ok
L ERERESE LR .

FALEH(15040)= W& A5 & FAslste] IER Y] I5E7(15110)%
AL 5L, AE Y] QI H(15110)= FASHE A2 (FAekd wst A5l
3 Yu)S g stel WESEY g% % giek FAahe W
AlSoll 3 QB AT QR S8 5 ATk FASHR(15040)= Al
2270 24 (scan order) & 7 ¥EO 2 B2 o] FA1EhR W AFEL 1249
e Fef = QA 5= oL, 1ah WE Jeje] st Mk AeES
|uko 2 <fzpstel W AleEol #e JRE AT T 5 Ut A ER T
A TG H(15110)= ol & Eo A5 & F(exponential Golomb),
CAVLC(context-adaptive variable length coding), CABAC(context-adaptive binary
arithmetic coding) ‘&3 > thoFst ol WS =8 e 4= Qi) ol E 7 1
AP (15110)3= FAsHE A& A5 o] Wt Q/0v] 4] H{lel] Ao g
AR EA AN A B2 @ 4 E(syntax elements) 2] #f )2 A L= HE=RE
A 75 vk g d AR (ex. AL H Y /G FH)=
H E~E " 3 B & NAL(network abstraction layer) -5 @9 2 5 5
F AL M EAEH S YESAE Falo] ded 53l T

R E]
A Aol AgE = Ak A7 HEA A= NS R/EE ST 5

BN

+
30,
K

|

N

el =
A B/ At AR EADE I ZE
21(15000)] Wl/e]F AeHEZA FAE 4= a1, = AF = ERT
G (15110)0 23 5% 3

G2 (15040) ZH-E E9E At M AT EL o5 A e s QA
o] 8&2 4= ) & E9f, SA et W3 Al Sl o LS (15040) L

SH(15060)5 53l JS#tst 2 A3 Seo = YA FE
1S(EAAFE EFor dAFE MEEHE 5UT 5 Aot 7 (155)+=
A FL NEE QE o Z(15090) 1= QN E g} o Z31(15100) 2 -
of Z Al g of Bt o 2 M E Y (reconstructed) A T (HY HA, 5Y E5,
= ooyt A E = vt 2=7] BEv 485 799 ol A e

et G A FEel = AT, dS5H E5ol HY BEH502 AMEHEH

RERASS)E H R s Bl 55 ARt B9 gl A"
N A A W e A o E5 QI ED o5& f5t AHEE
a1, FehE kel o]l HEH S AXA the A ] 1E o & 95t

O

> 18 Ho

(o 1 o foir B
2 o o
o |

s

s L Vo A A R
Mo L

>~
el
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[340] E H I (15070)3= B A 5o L Y-S % gato] Fa#/AAA 314&
A = 9t o &5 O% I E] ¥ 2(15070)2 E 9 =) X o thoksk e &
WS A8t A H(modified) - A E AT = A3, 7489 54
I 2 W 2g](15080), -4 2 . 2 v = 2](15080)] DPBll #] 43k 5= gt}
opeket 2

[341]

[342]

[343]

[344]

[345]

[346]

[347]

[348]

St A H WS o & B, HESA ZHHE, AE 484 2 Al (sample
adaptive offset), 2] -5-%4 3 ¥ (adaptive loop filter), & H B (bilateral filter)
& Foet g dvk E YR (15070) 7 HE ol thgh A g ol A
3= vl e} o] FE|Ho)] B3 v}k AR E A SHe] Ql E 21
(15110)% AES 7 ik 2 A3 AR = A ERY
(15110004 S Ho] HIEAER ez = 5 9
H 221 (15080)°l A5 =4 591 A= 1H oﬂqT(15090)oﬂH EEs

A

f
il
rO{

£9 9 o o

PN
=
i
i

4m -{u:

9
9

HAR A Sl A5 A ol Bl e 5] 4895 AT,
Q159 G (15000)%h Tl 529 o)A 9] o] 5 v] 2w} 2 & 3] % 5 9o, &5}
B85 FYAL 5 Aok

) 12.2](15080) DPB= =4 ¥ 191 2 2] 2 91§ o 23 (15090)01 A1
o2 AL8aH7] 9 sk 4= QT Wl 22 (15080)3= A A oA ) 22
)y EBEol 9o Hr H = olu] Holy I3

ATk AAHE A AHE= 7
EEo gxl0) An 2 g8y
CH 22 (15080)= A A A W HHH
O E g} of Z4-(15100)0] A&e 4=

o

N
lo r
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fE

A s, ME, st 43 3 G0l % Shish 4 S gk A2
, PCM(pulse coding mode)7} A -8-= 1= &5 tjslo]i= of =, W3, =3}
e Aeea 28 AF o] gho] Lol AuYHo] MEAEY 02 Fed

w_grf'

NG

o
g

b
E

$162 A A o &0l u}& V-PCC t] 29 3Z 2 A 2 (decoding process) 2] ol A &
LRI T

V-PCC U AY ZEAMA E=V-PCCUAYH= 542 V-PCC 2
ERAEEEE AdZE)E A S wE v =162 A A
LI ES o], stEso], ZEAA, W/HEE 1 E] 23l &3 4 Tk

t] 4 €] 2 @) A (demultiplexer, 16000)= 7 Z# A~ H{EAE# S
EE ZE st Az Ay g oln x|, Az g X e Eg] o]u] A,
AZY 2 FHA W, AZY 2~ of A sjA] 1ZE o] & EH ghrh

B T] Q ] #A 3Z 2 A (video decompression, 16001, 16002) H== H|T] &
UAZY A= Az 28 822k ojuA] 2 ALY 24 A Qv Eg] o] A
ZA7hg ALY A EE Y2 ) g

A
Q A~
__L‘_

a1
—
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[349] Q FF2A] 9 ] 3 3 4] A (occupancy map decompression, 16003) 1= Q5 FHA|
WAz EAAE AU AE QA We Uz A ST

[350] o A& 2] s %] Q13 v] 7 3 ¢ A (auxiliary patch infor decompression, 16004) %=
ofdele] s AR Az YA = o el A FRE T = A

[351] A @ W Eg] 2] 71 28] H(geometry reconstruction, 16005) H== #] @ v E €]

7 ~ERE = Uz g Ao Ee] olu x|, v Ze ¥ of F Al 4,
Qe vz g o] g] X Rl vHkete] A QU EY R E
HAA D gt ol & 5o, 1z F A Gl HAE A EHE

g7 de 5= 9l

[352] 25 (smoothing, 16006) &= 25U &= A 44 H A v E ] ol ) &l
25 HE A g Uk o E Eo, 2579 HEH o] A& 9t

[353] e 2~ 2] 2] 71 2~ 8] A (texture reconstruction, 16007) H=+= Bl 23] |71 2 E B EH &=
UAZY A g 2ax] o X Q/EE= AFHE X v EG R 82X &5
Al -2 gk

[354] A 254 (color smoothing, 16008) == A& ~F = A4 H
a2 E A & 2Fd et o E 5o, 279 Aol A 8E
Att.

[355] A3 ATFAE EAJE Fepf-= dlolE7F A E 4= gl

[356] 5112 9FE4 occupancy map, geometry image, texture image, auxiliary path
information & % 3} 3} ] point cloudE A 7-44 3}7] 9 ¢ V-PCC2] decoding
processE A BFo] HolFa1 Qit), gu) A Ao Eof up 2 ZF 2 M| 9] F22
th&-ah g

[357] B T] Q. ] 7 3Z 2 A (Video decompression, 16001, 16002)

[358] A 48 3t video compression®] &3 0.2 HEVC, VVC 59| 2D H|t] &
FH) g 0|83, oA A el 3 0 2 A H geometry image, texture image,
occupancy map image 52| compressed bitstream= & % 3} )= 7} o] T},

[359]

[360] 5172 AA o &9l u}E 2D 1| t] @ /0] 1] A] t] Z T (2D Video/Image Decoder)2]
o| Al & LEFI T

[361] 2D B[ 2/olW ] vlir & 52159 2D Blv] @/0v] A Q15t] o] A& whE
T AT

[362] T179] 2D H|t] /0| u] X Y] F U = % 162] B Y] L ] 7 3 ¢ A (Video

decompression) T+ H|H] @ U] 3 el A o] A A[ol| 2 A, BT /9 A5 9

v Zg o] 423 ¥ 1= 2D B t] Q/0] v X Y] At (17000)2] NEFH S EEEE
YEFATE 2D B T] /0] 1| A] ] Z T (17000)= 5212 ¥Q1E 9= vt 2
Hare] 84 o i, B= et AXVER 7449 75 ok =179 &
TAARAE AZEY N, =g, ZRAAN /= 245 28 -3 =

oLk,
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[363]

[364]

[365]

[366]
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1 oy
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image), occupancy map image ‘ol t¢ H|E~E Y-S 31 = Qi) 54
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=g Fxstd, AE ol 531(17070) 2 I EE ol 5(17080)F A A
et B 7 Urh =, o 57 1E o 57(180) H JIET
o (1855 EgHet 5= vk, o AFEHE(17020), o W27 (17030)E A A
A A FE A Febar B 7 U =, dl A FE AT 9 FAEHE(17020),
oW 37 (17030)S X3S 5 AUrh A s A ER ) v 21 7(17010),
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ojefol FAE S 9tk
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[367]

[368]

[369]

[370]

[371]

o] Z3-(17070) L QI E ) o F3(265) 2 Al FH AL, A E
U] 29 (17010)0) A A E 23] vl o] =3 &) A =
A4S L o4 e GH = AR 1702002 4EE S
AERT 7Y 170100004 HZEH AR = dejdo] B AR =

A HH(17050) 0.2 A= 5= ot 3, Qlad A ZHEH EHE N E
FAEHE AR EANY7 T Y AX](17000)9] W2 E AHER
TAE 7 A, e FAREJdERY a9 (17010)9] A LAY 5
P

o FAFEHE(17020) 0 A = FAFEE W3 Al ES o gAreete] Bk
|TES 8T 5 At GEAE(17020)= FAsE B3 A FES 23k 9

&)
[e3]
=

X
an}

¢

Al
S5 JHEZ AHES 7 o) o] A AARE2 12 XA 3| A
20 oA E 7HEsEo] A E S Sl e = Qv o R AFER(17020) = FAFE

st B (o & Eo] YFAFE; 2] Alo]l = A H)E o] &ato] atstE ¥
AGEol et J&FA3LE 3 shal, ¥ 3 Al S (transform coefficient) & & 5 &
T AT

W BT (17030)0l A = A3 Al EE g dete] GAFTE AS@#HATE
=, A FE AE g o) E & 55
AA S5l gt o & FAstaL, A B i 5 MEES
of| Z ¥ £-Z(predicted block)2 A48 4= 3Lt} o
(17010)2F-E] =9 o Sof #Ag AR E 7 51
1550 8% =A = QlE d o] 483 =4 A4 5
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[373]
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L xo
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! £ 50l ZH Y (ﬂ%m =2 sk
@%4@#@%@mﬁ@) AIAAE AT 595, 4% 2
] K21 (17060), 7-4 4 & 2 | 2.2](17060) 2] DPBell A& o= 3t}
FHEE WY E o & ol UESA 2, A3

adaptive offset), 4 -2 53 & ¥ (adaptive loop filter), 4 3F L (bllateral filter)

= o 2
=5 X u.a‘]—sl— 9 o]

| 2.2](17060)2] DPBOl A4¥ (74 ¥) %9 A= AFH o 5(17070)°0 A
Fz A2 ALgE 5 gk v 22 (17060)= A A 2 S AR}
CEHEEYaYdEhH B Q%ﬁ%@EWWbﬂl A H A
EEE9 AU AHARE A% Atk A 2AY JRE FHA T
A EEo] 27 Ju 2 ggaty] 9ty
ot W 22 (170)= A FH A o HdE
AL, QTED} o Z22(17080)° AL =

O, 16 o= ofk
OS,EL'EE

A Y A H HEE AR
| Z57(17070)0l A =
o HdAEES AR

a2 s

ti o lo
o

;2 i 9 Mo
-E S T

%ﬂﬁﬂkiﬂi%@%ﬂmyl B & 7(160), A E < 57(180) E S E
of| Z - (185)0 4 A H A A 52 747 vl 2 4% (17000)2]
2B E¥(17050), TE1oﬂ€%i%(17070);i S1ET} o Z3(17080)0 & = F=
Q L i 7<4 _Q.E] ;J\q
SHH, g4t o &, W3, A3 Aa T Hol s AgE 5 Q) o =
= ©], PCM(pulse coding mode)”7} A -8 ¥ = &5l t)slo] = o &, ¥3, A3}
Azt ekt v 32 g ® A& gho] IR 54 e MEE AEE
th-.

LA W o] 3 32 ¥ A (Occupancy map decompression, 16003)

¢

{‘1:
olo

I

z

kA 44 3 occupancy map compression?] 34 © 72 QF=¥ occupancy map
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[380]
[381]

[382]
[383]

[384]
[385]
[386]
[387]
[388]

[389]

[390]

[391]

[392]

[393]

[394]

[395]

bitstream<- ¥ & 3}3} ¢ occupancy map-S- 181 7] ¢ ¢k A o]t}

ol A el g 9 %] 13 t] 73 > ¢l A (Auxiliary patch info decompression, 16004)

k2] A4 &t auxiliary patch info compression] & 774 4=35Fa1, Qb9
auxiliary patch info bitstream & & % 3} 5} ] auxiliary patch info& 53 5= AT}

A @ W E 2] 2] 7] 22 4 (Geometry reconstruction, 16005)

kA A $F geometry image generation®] & 774 o] o}, W A, 3521 ¥ occupancy
map 7} auxiliary patch info®l] 3 3}%] = patch®] 2D Y x]/=27] 4 B 2 block 2}
patch®] W7 H E o]-83}o] geometry image®ll 4| patchE FZ 3¢t} o] &
%% patch®] geometry image 2} auxiliary patch info®ll 33} %] <= patch®] 3D 9] A
A HE |83t point cloudE 3xH] & {Hgel &gt} a4t 9] patchil o]
EA8kE Lol A (u, v)oll 8l E 3= geometry #h2 g(u, v)EF 3FaL, patch]
32+ 33 9121 2] normal =, tangent =, bitangent 2 2} 3 44-8 (dO, s0, r0) 2 &
), A (u, v)oll WE == 33 373 ¥ %] 2] normal =, tangent =, bitangent =
23451 d(u, v), s(u, v), r(u, v)i= TS 2ol e 4= QL

d(u, v) =d0 + g(u, v)

s(u,v)=s0+u

r(u,v)=10+v

2~ 52 (Smoothing, 16006)

k4] 48 3t encoding processoll 4] 2] smoothing ¥} &L &}, <t
WAl S s o] Al 2 Q18] patch 4 Al H o A wEAYE 4= =
AAS 913 3o,

B ~ 3] ¢] 71 2~ 2] A (Texture reconstruction, 16007)

Smoothing ¥ point cloudE 74 8= 2 H &9l colordl < 31 color point
cloudE =¥ 3h= 34 o|t}, 444§ geometry reconstruction J/}?j o] 4] 2] geometry
image®} point cloud®] 138 A K E o] &35} ¢] 2D &1kl A geometry image©l| 4 2}
&Y gk 9141 9] texture image = A ol 3] & ¥ = color 4EE S, 3D &1l A H A
A ol] o -3 = point cloud®] F ol F-ofgFo =M == = qlr},

A2 2259 (Color smoothing, 16008)

214 427 3 geometry smoothing®] 747 §A15H, ok 7 el A Ao}
sk o] A3t= Qlal patch 7 Al ol A LA S 5= 3= color FLES EASEA S
AAS7] gk 2otk vher3t & Ao w FE = 3l

@ K-D tree 5 ©]-83}9] 3<% color point cloudE -4 3F= —}
AR A =& A=} A4 8k geometry smoothing 7 ol A 42F= ¢
ARE :U:HE o],Q.?sl— 42 9t}

@ 7t Aol thsto, sl d ol patch 4 AR ol] HA|eh=A &
2.54 o] A 44 3 geometry smoothing 2} of| A 4F=¥ 74 7| H

JE

@ 74 Aol ZXH st Aol 13 A=l tlsked, color #48] W EE ZASHA

7}
A4

o

3

i Hy
B
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[396]
[397]
[398]

[399]

[400]

[401]

[402]

[403]

[404]

[405]

[406]

[407]

smoothing ©] - "3— At} A 2, 3] =419 entropy 7| 7 7| 4k (threshold local
entry) O]9 9 (FAVE A1 b0l B 49, edger} obdl o2
Fetsho] smoothlng% dJ &k 4= 9l T}, Smoothing 2] W S 2 Q14 59

B ko 9 4] colordh & HH= Y Fol ALEE F 9l

E18E AN e E

ol
A e Ee] e S G E K19 $a1 A, 40 Q1A A A 5159
2D H[H /01w A] <1 IRAES FHE ARAR ST 5

UTH FA FA o] 24 AL
A= Zﬁ“’ﬂ o33 o STt

V-PCCE o] &3t ZRIE Fe}5-= tolH 9| o5 2 AFE 93 FAldo
A RS g g Sl

Al gl e ZRIE -5 dolH $A AA]= $A AA] g o=
A A= = gl

| %] AY AL H-(18000) ¥ SFe], WA, EQTE F2}9-Z (point cloud)2] 2D o] 1] #]
W& A ;A (parch)E A o} %] A o] A== HoF o) 2] JH I
A=, d B = A L E ] o] 1] A (geometry image) A A, Bl 23] o] 1] A
(texture image) A3 /d, 2~ (smoothing) S 13+ A QW E 2] 5 1d o) AL-82

] 9 7 F(18001) Ak, AR T X 52 2D o] u| A] ¢hol] WF &= ) A
AAA At x| 7] o] AR Q5 3A] W (occupancy map)-S
Ao H, @ FAA] 12 X @ w| Eg] o]u]x] A, Bl 2] ojn| A HA],
A QW Eg] Ao AFgE 4= 9]

A QH| E g o u] x| A HF(18002)+= H-7F A A H. o @ F Al Y& o] &3]
AW Eg oln A& A, A HE A e EL oju| A= YL FF3HE

=8 3fite] | EAEH (bitstream) & &2 F- 3 3}H T}

53} A 2](18003)+= o m #| s A5 E9ted = vk A H
A EE onA] = 3 3tE A QW EE] HEAEY S B35 56}
A A | Ev] o m] x| = 3349 A| QW Eg] Hglol] ARRE 5
i”"é A4S A 5 Ak

23] o u] x| A R(18004) = (AFHH) 32 N oM E o} ¥ E

a‘r% L7 A QR D QA WS o] &ate] Bl A olu| A& A
Atk A 8 A olm A= shto] Y QL H|EAEY O 2 H$ 3y
o}

H| Eb el o] B] 75 3}7-(18005) = #-7F s 2] A HE shuto] wEld ol E
HEXEY o B33l 4= Qi)

HIT 2 -2 3H7-(18006)= & oAl f& shte] MU @ M EXER O R
H5318 4 2o

¥ x FULU
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[408]

[409]

[410]
[411]

[412]

[413]

[414]

[415]
[416]

[417]

58218007 A E A M E, 82 o]yl X, @ FEA] Pl vt 2.
HEZEYT Roh A AR ebd o8 MEAEYR S shio mEsEY R
dEsha

FAR(18008) = M EAEYS R A9 5 ek B A4
Ao Eel, B2 olul A, o7 Pl Wv e B ==Y 2ok G

wlekelol el Bl E 2 E R & sht ol 4ol B2 volel 2 shelo] AgH 7t
ATAER S Ee ol A Hof SARF Bl Fade] A% H 5 Ak,
S19% AN EO] 2 54 FA 9] B ERw0 o A Lhebdle,
A Fol e A A E 19 50 A, Fi6e] Ay T2
5178 20 6] 0] 71 4 Q1szElol hSA 1A 8] BAL A
G Uk 4 A o] 7} FA R A 2T o], SE o], XA A
R/ 1A E e 23 ol 5 9ok

V-PCCE ©]| &3 ¥AE Feh9-= ol o] 4] 2 912 913
T2 & mHat e 5 9tk V-PCC FAl T o] F2he 52189 V-PCC
FAW] B 4L uhE 5 9

AAAED dE LA St dold £ 42 £ 4 Gon
o]
JEEFJ_OKJ]H]E/\EQS 2] E
| E2] ofn| A, Bl 23] oju] x|, @ Ff-A] 2]
=0 7 A AR v EEHolE HEAEH R
(19000)°ll ol & Sr}zstA Tt Y 2 5 3 3H(19001)%} #l el el o] B
S 3H(19002)= Grie st HH @ Bl E 2 EH 53} HELu]| o] B
EdS 523 A e E g 5915(19003)¢] o &l 5 2 3t
v A 2} @ FA R FIF A A RE o] g5t 32k
Eg7F HEm o] % A5 (19004)00 o §h 251 3 & 713
32 Al Q| Egfol] Bl 2] o|u] x| & o] &ato] Aelghs

M AT ZQE FEE JAA/E A7 ElAx] HYR (19005)011 <] 3]
A = Uk o]+ AuA/Fu A v d FelE Fe Aste] Ay 251
(color smoothing) ¥} 4 & F7}4 02 8 4= 9l o o] & Falo] & d
*%H(modiﬁed) ¥ E 9= Ja/T A= A Y 748 E5ho](ex. by
2ol E b9 AT B Fal AL Aol molZt), i, Ae] 47
AOL@ o we} ek 4 gle.
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[418]

[419]

[420]

[421]

[422]

[423]

[424]

[425]

TARAEE AT EY ], studo], A /L= 5] 23] eE T

_._20 IHX] 02 AlA
2 e, Ao s

“’\101] of uhE F2l G A

520 WA 522200 BATE A A o] Foll mhE A= 518 ol ks 4
AAEJNAYH EUE S E HolHE Xt N EXEY S ASS
%’4 tlolE] ZHol] 2= ZE|o] & AT 4= STk

AN S0 ©}E V-PCC A AEL EQ1E %a‘r%z tﬂo]a—g— g@a =

QoI E A B, 5B A SAL
Zeeldel o F7ket 4= 3t

Ao Sl w2 4241 G| = 520 A 5229} e A 2~Elof] ¥
e elUE AlstaL v e 5= 3ot 321950l sl F ok =4l &
MEXEYORRE EAE Fehir dolE S Uy st B9

521H 2Video-based Point Cloud Compression(V-PCC) & 7|HFS. =& ¢]
point cloud H[o|E & A& 52 2ET S 918 AA o} 943 & =A%
Lrd o]t} Point cloud H o) B #]7¢ H ~Eg| W o] 344 &5 117, <l
A% b4, = B, Aoy By W v = g e £ 5

A A] & E-Lpoint cloud 7] T o}/ Bl =/H] o] B & F 3} 2] 0 & A Fat= wehs

o
o
o, K
ol
[
o

¥ OlE Fg}9-= & 5Y(20000):= Point cloud 7| Tt o]/ 8l =/t o] ] &
aaA o2 AFst7] Yske] WA, point cloud H|H] 2.5 & 53t} o & £
st} o] o] b e}E E-3Fe] Point Cloud©] A, 4 = A4 4 55 &3
Point Cloud t|o|B] & & 53 5= §lt}. o] 2] gt &5 Aol ofaff 2} LI E 9] 3D
AA(x,y,z AA 4 5o 2 Eebd 5= 9T} ol&f o] & A v Ege}aL
AA =1, ZF EJAE 2] 24 (color, reflectance, transparency 6 )2 3 $18}= point
cloud HI ] 2. & & 53 4= 9l o o] & x3}el+=, o] & £, PLY(Polygon File
format or the Stanford Triangle format) 34 o2 A4 2 4= v} o] H 7] 9
7 91& ZE= point cloud H o B o] 45 3} o] o] stel 5o & 54 4= Qv
ol 2] gk 77 o] A point cloud ## W EFH O] E] (ol & &0 A 53 T H
Hetdl ol ¥ 5)7F A E 5 3l

712 ¥ Point Cloud H] U] 2. &= {7_151]7\,] A FEAN77] A FA- 27 2 e
Atk G7F A A oA Fh et GR] 7 A sk Aol A H l/FH & Z ol

24 = AR 21 o] Fol| 5 1 8hA] &= S €] points H] 0] E E 0]

2

e

23hE 5 glo] A AshA &= (e, W 7HE A A sh:}ﬂur oA
& A2 8FAL -7 (spatial hole) s |- T 2l & a3 & 4= v} T3k T3
#HRAE Ffroke 7l ekE R FE F5 ¥ Point Cloud‘:‘ A 57 O]":‘ 4 &
ol 55 7 shlete] 914 HRE VIE o= 7 pointEOl g FEH
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[426]

[427]

[428]

#FxA =] Mg A S T shvhe] FRlER FihE vt ol &
=&l pointE 2] ¥ X7} =& Point Cloud H| U] 2. & & 53 5% )

Point Cloud 7 A 2] F-(point cloud pre-processing, 20001) i= point cloud H] U] 2. &
Skt ol el = A (picture)/ 3 2 91 (frame)& A 2 = At} o] 7] A
= 2 (picture)/ 3 2] 91 (frame)& U WHA 0 = 54 A|ZFeh o] shuto] o3&
UEh = 99 & 2| v & 4= 9l T} Point cloud B U] 2 & A3l A &5 st
o]/g2] 3| X (point cloud & T4 o= HES JF =, & patchol & 8h=
HE2 32k F3Hgol A M2 138 1o 2D o u x| =2 o] §i3g a}A of] A
6% 2] bounding box HH F > Wako g WAy = HE9 IR LrEof2D
Hdo| q1=g 3w 2D H W o] 3T Y x| o]l 7} EA) 8= AR5 0 == 19
gro = el a= 27 9 (binary map) $10] 5 Al (occupancy) 9 3 A /3Z 7 &
A3 4= glvh. 18] 31 Point Cloud H] U] @ & o] F5= 7} HE 9] 914 AR
(geometry)E I %] @9 2 3 A SF= depth map & B} @] I A/Z g L2l A QW E ]
/2 P S A4 5 At Point cloud ¥ T 2.5 o] 3= 7} HE <] A4
AHE )X @9 2 st Azl dad FHx/ZHdS AT 5
Ack.ol el gk Ag el A 7HE 3 2] & 2 4-E point cloudE A7 8h7] A8l Z Qg
et ol B 7F A E 5= 1o o] = ZF 3| X 2]2D/3D ¥ 1ol A o] 914, A7] &
Aol hk AR E 3 5= At ol g A/ ZH Bl Ao R
A&H o g YA HA HT QL 2EH S22 dEtolH 2EHE 74T 3

Point Cloud H] t] 2. 91 1(20002)3=Point Cloud ¥ t] 2.9} ¢1 ¥k &} 0] 49
HH e 2EYom Qe d 4= gt shuto] Bt &= tfo] Z ¢
T Ao, o] el A A Aol thg-E 5 Atk B A ol A, Point
Cloud 1]t 2.2} 32 Point Cloud % /3/>2 81/ A & 3233 5= 91 21, Point
Cloud H]¥] 2.3= Point Cloud % //32 #| 91/ A ¢} £-& & o] A8 4= 31T}, Point
Cloud ¥] ] & Q1 71 3= Video-based Point Cloud Compression (V-PCC) 42} &
G35 4= A th. Point Cloud H]T] @ Q1 F T = 45 B I &85 91ste] o 5,
A At AERY 39 T du] AxE 74T vk Az "
dlolE (1% € BH 2/97%d A B)= Bl E 2 EH (bitstream) FE = S22
At} V-PCC A zFell 71 Hbak= 7 5~ Point Cloud B] T] & 91 5] = Point Cloud
H| T @ 5 F<rabi= uhe} Lol Al o Eg] HT] @, o] E 2] 47 E(attribute) H| T] 2,
o] A (occupancy) ¥ W Tl 9., “12] 51 W EFE] o] B, o] & o s} X|ol) t} &
ARZ o] 1y s 4= otk A QW E] vt &= A LW Eg] o|u|A &
ket 4= 9lar, o] E g - E(attribute) B H] 2= o] EY{-E oA & FHe
AL, o it Al (occupancy) B Y @.3= of 8] §] oju[ A& 2 5= 3l
F7F B EL A vlolB = X #H FRE X3S vk ol ER{E
H U] @ /0|1 A= Bl =] vl Y @ /0| v A & £§e 4= qdth

Point Cloud ©] 7] #] ¢1516{(20003)3=Point Cloud ®]t] 2 ¢} <133 3} o] 42
olm x| &2 Q1529 & 5= It} Point Cloud©] 1| A €1 51T 3= Video-based Point Cloud

to

—

o
=4
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o

!
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[429]

[430]

[431]

[432]

[433]

Compression (V-PCC) A2}E 4233 4= 31t} Point Cloud®] 7| X 1] = 435
2 T a8 flete] oS, W sk ERY 39 Fo dAe] AaE
T 7t AT E o] v A= H| EA E R (bitstream) FE| 2 S E
AT}t V-PCC A=}l 71 4Fe= 73 9 Point Cloud©] 1] ] €1 5.1+ Point Cloud
o|u| A & F<zeti vhe) o] Al M| E g o] A], o] E 2] {-Eattribute) ©] 1] A,
o] 5 ¥ Al (occupancy) W o] W[ A, 12| 31 W] EFE]| o] B, of| & E o] s A]of| th gt
AR o] Qlagd e 4= 9t

AN Eof uf2 EAE Feh-9-= vt QY Y/EE EAE Fe9=
ol A Q151 t] &= A Ao Eol] ©}E PCC B EAE H(G-PCC E/%+= V-PCC
HEZEHS AT 5 9t

A A Eol ube}, Bt 2 915 T](2002), o1 1] A ¢15T(20002), B T] 2
U] 5% (20006), o] 1] A Y A & <=3k ufef o] shue] Q1 2T/t st of of 5
e 4 9la, = Zol e ARE S8E 4 9l

Q171+ | o] A (file/segment encapsulation, 20004)+= ¢! 3% ¥ Point cloud tl] ©] €|
Y/ = Point cloud & W ELH o] E] & 3 &= 2E WS 93 A IV E 59
e = Qg o] A e 4= glt}. o] 7] A Point cloud T e}t o] E] =
wEfe] o] B A 2] G o RE A Ad 4= qlu), veldl o] E A el
point cloud H]t] /o] X] 1z t]of] 3EghE -1 9la1, = H 9
AXAE/REE TAE 75 Aok s oA A e it= e
H| t] @/0] 1] | /v| E} €] o] E] & ISOBMFF 52| 9t o2
AR g ol A3t A, DASH Al ITHE 59 e = g3 4 2t
A e ol A A 2] 1= A A] ool w}he} Point cloud ¥ ¥ W Elel] o] E] & 1} o)
Abol] EFFAIZ 5= 91T}, Point cloud W EFH| ©] B 3= ¢ & o] ISOBMFF 39 1)
o] thFet el o] Wk (box)oll EFE A 9 el A ko] E @]9
tlol Bl 2 xghd 5= It} AA ool whef, 17 e o] A A 2] 3= Point
cloud#& et o] B AA & st 2 A o] At 4= ot

AN So upE AR o] A HEi= Q174 o] Bl = G-PCC/V-PCC
HEAEY S 7Y ) sl =& 47 7)o E- o2 {3 A4 star, o] & 9 &
Alades AR $H7 Q178E o’ 8 = 9lt}. B¢k, G-PCC/V-PCC H| EAEF]
goll Z3HE o] o= atlas 2EH S vt U] EF o2 2435 a1, Hd Al1d
AR E A4 5= qlt} Yol 7k G-PCC/V-PCC H| EAE# Aol &4]3H= SEI
A A & g ) B AFsta, BE A2 Y JRE A 4 gk

As A F= o o) upe} 171 d o] A ¥ Point cloudH] o] Bl of] H &8
A A& 7hed 5 ek AS AR e ARl 28E F % a1, B
Ao AXAE/RER TE FE At A% A= dolo] A%
3 2 E 2o ulg} Point cloudd o] ] & A &) & 4= it} A% b elol =
WEs S AGE A A, ERElE S Fe dd
N

O

O

=

H

©

o

o o

£ 5

3 Ae Aol g T3

T Aek AA] el whe} A F #] ] H-3= Point cloud T o] B & o} e}, H| Bl o] E|

o
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[434]

[435]

[436]

[437]

oy
tlo

_(H

ot

A 2] 25 Point cloud & HEFH 0| H & A @ itol, o] Ao A
SEERE SR

AEH-=pointcloud H| EAEYH S L GG HEAEY S ¥

EXE E3sel=
ol TR E S T A E Al B 029155 Bate] 44 v o] ]
AR AT S ATk A5 A9 ool Mg TrE L] i A}

Ef:!
99 5 Aok A5 AT A E nH dolE B $E Y WEE

HRENEES Eo) 499 S 9t of dlo]El S & ]9 (On Demand)
WA o A% 0w A S5 9tk v <8 x4 ul 3= USB, SD, CD, DVD,

o
=)
£-F¢l o], HDD, SSD & vt A v A & Fetek o= vk, AF7= v
A Bd & Fato] vivo] A& s A AU EES £33
AL, E/ AN UEATE B3 ALS A AddHES £33 5 vt
g EdS %%6?01 tay %b-‘qi HAekst 5= gl
7} 71 %8t point cloud
&-& &3t point
,HEEMEE F-31o] point cloudtﬂ olE &
A7 v A & 531 point cloud H T] & H o] H &
A Eﬂ o|HE v ad stal o] E ALEAS] FEE

2= oh;].

o 4
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| 2] 3= & 5 3t point cloud H] EYRE i’ﬂ O]/d AR a Agsta,
=3} point cloud B H Eld) o] B = ]E]—Eﬂ olE] M Age 2= q)

dl o] 4 A 2] H-(file/segment decapsulation, 20005)+= 541 A 2] F- 2 HE
1o 5} %80 point cloudtl o] Bl F T 14 ¢l o] 42 4+ 2k,

g o]l d A 2]43= ISOBMFF ¢l wh& 3}l 58 vl ¢l o] A 8l point
cloudH] E2~E = W] A] point cloud ¥ W EFd] o] (52 H = 2] v Eld| o] H
HEAEHHE g 5% T 3t} 8549 point cloudH] E A~ E ¥ -2 point

cloudt] 5t 2, & 5 ¥ point cloud? & | E}el] o] B (Z-& v e} d] o] E]

o Y 2ol 3
> oo Mo

i) ro{-
rf

4

iu)

2

.

S
1

%n

HEAEZ)E ]E}Eﬂ olE] A g2 A3t = At} point cloudH ]| EAEH -2
wetel o] B (vl et o] B] H|EAEgHE 313 5 Q) v et o] B A&7
point cloud H| V] @ ] sr|o] £8+4 5% QoL = AR AFIUE/R R

TAE 75 v vl ol A gt & 58k Olntcloud%ﬁ'd
et ol B = 3hd o] WA 52 Ed FHd 5= odnk vl a0l A
A= gk A vletloly A e 2R vAlad o] dol Eadh

H el o] H & A& 5 )t point cloud¥H W E}tl] ©] E] = point
cloudt] Z o] A& o] point cloudt] ZH AA}ol] AFEE -5 Qa1 =
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[438]

[439]

[440]

[441]

[442]

] o] ] o] point cloud Tl & A 2fof] AFE-E 45 1T}

Point Cloud H] t] 2. U] 1 (20006):= B]| E X~ E ™ & ] & ol Point Cloud
H T 2 13t o] F2tel o) -gahi= 24 Faste] v/ dS vad st
A t}. o] -3 Point Cloud ¥] ] 2 t] ]+ Point Cloud B| U] 2. & & <43+ 8¢}
o] Al LW Eg] H|t] <., o] E 2] H-Eattribute) B] ] 2, o] 5+ A (occupancy) W
H Y] ¢, 1e] a1 F-7F4 Q1 9 %] #¢ A H (auxiliary patch information ) 2.2 1}-++0]
tags oot A oW ED H|Y] = X QW E o|u X & g 4= 9la,
o] Eg] {-E(attribute) H|t] = ] EE| {-E o|v| A & x3}8 4= 9l a1,
o 52 Al (occupancy) W H| U] 3= of A 9 o|w| A & xS 4= gt} ot
A B = 71 3 %] A K (auxiliary patch information)E - 83 4= Qlt}h A EE]HE
H T @ /0l m] A= 8l 2 %] 8] v] /o] u| A & 233 4= gl

U x| e Ee] oju]x] &} @ F3A| ] I -7} 3 =] R
3 AL Eg 7 S E Y o] & A5 A A g dvh 25
A | Egfe] g3 oju] X & o] Gato] A gl FoATd RN A
-8 QA B4E 7 ol A g S E Ao E,
FRIE 295 /A A ENUE S 5 ot de] H H v Y 2/

2ZH ol 5 Fato] tyaEdold 7 3tk AR A= VR/AR T =& ¢ o]
E= duk g aZe o] 58 Fote] v Y © Ao A = AR J9ES &

o] g5}o]
3344

OL]E

=
=
2

= oo
RO . )

o

celelHold 4R WEE AR HEE JRE Y 5ete] 5200 2/EE
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[443]

[444]

[445]

[446]
[447)

[448]

[449]

[450]

[451]

ntjo] dolHT g o elads Ay g A D AL S5 g}
AT 213 32191 F1E Aol ]9 ¥ Point Cloud WOl B & AT & & = gl

Aol g v v e/g e g ol & Fto] vlaEd ol 5 9l
AHEARS VR/AR Hl 25 @ 0] B Ak v A5 eo] 55 S5t ﬂﬂti%‘

Avfo] AR EE AR J9 S &5 5 9o

= g2 o] F/e] A2 o] Bg ol A
ARES FASo2 ALdetA 2159 ¢
= o} ¥ = 11798 53} Point Cloud H o] E
o1 E] 2 E] 1] E] (interactivity) 7} A 52 4= A}, A Al o o] ufe}, 3] =
3| = < 2] <l €] o] 4 (Head Orientation) 4 B, AF 827} A B3 = ‘?%'%
LFERY &= B3 E (Viewport) A H. o] Aer= 5= g1t} A A oo wha}, AL-g-2}=
VR/ARMR/AHEF3 37 ol A9 A 53 428 & 5% =], o] 49
1 3EAE I HE R AR S =W g A S5 A AH] 2 ZEbkol T
Zo® Hddd 55 vk AA] oo wpet v = A4 L A FE T
ATt

A Al ool whe} H gt 3 = A

V JE‘:
™
‘>J
=2
>

BEgAFsos Ady= 4
Az s 2 Qo 2 A% A 48 S o Sahe] FA5e
Haladold A, Had, dvl " A Fol € 7 Ut} o & 50,
e Qeol M AW WL HEE A0 o] gafel AA) LR AT WL i
g A t gt point cloud Bl o] E 7} $-A A o7 vyl & o], tlay 2 Al ® =
R
218 B T EAE HLE S 4 % 0 A

E219— *“*1 ol S0l W EAE ST A SRS WER AL, A 259
AR/ A= 219 $74 FA], 240 A TRA 2~ 3154 2D

vt @ /ol A 1], 169 U] ZEA 2, 5189 F4l A, W/
5199] Al A o] AR/AFE ke o vk ok, 1200] Al R

Aol EhE A d-e-E = 3l
A A ol Bol] w2 = wlolE] 44X wHH go] FAE 5
et A = Ed] ﬂ/iiﬂw
59l 4 gle,
Point cloud ©] geometry, attribute, auxiliary data, mesh data ‘&
~EYoE T EL 9o ] 47} thE Ed) A A
olrh o] Al Eo] 3k 4 9lch,
Point Cloud & 5 *(Point Cloud Acquisition, 21000)~> point cloud & & 5 3ttt}
o & Eo1 8} o] 7hle}E &31¢] Point Cloud 2] 1A, 34 = AA 24

5% E3} Point Cloud B 0| E] & & 53 4= gt} o] g 3k & & 1A o] 9] 7}
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F¥RJAEL] 3D AA(x,y, z A 8 522 YERd 5 Q). o8t o] &
A EF et A=), 7 ZJAE ] £4 (color, reflectance, transparency

[452]

[453]

[454]

[455]

5) & E3HsH= point cloud HOH & 853 4= 9lom o] & X 3lel=, d & &
PLY(Polygon File format or the Stanford Triangle format) 3} 502 A4 = =
At o] 7i o] =¥ 9)-& Zk+= point cloud B o] E] ©] 7 -9- s}t o] o] 9t U Eo]
g 55 = 9lr} o] 218 I ol A point cloud T W EFH O (o] & S0 A
st B d vetelol g 5)7F A E 4

) 2] A4 &l o] 4 (Patch Generation, 21002) = 3| X] A o] H &= £ E
Z-9-= do|g 2R X & AT} o)) AW olEE XL E S92
Hjo] g Ei= ¥ E 9= 8|t Q& sl o] A9

I A (picture)/3Z 2 Y (frame) &2 A A $FT}, I A (picture)/ > @] ¢ (frame)-
Aba o = 54 Akt o] shto] FE el = b E o 5= it Point
cloud H|H] @ & T3t A &8 3Fr} o]/l ) X (point cloud & 14 3F+=
e H o, 2 patchdl] Fah= HE-2 33 ol A A& <14
o 2D o u|x] 2 2] W Aol A 6 2] bounding box HH F A2 Wgko 2
Mg == 15 QKL)—E-— L=oj2D el W= & v 2D W o] &l d 91 #] el

dl o] B 7} & A 5H= Z 09w 19 o= de]F= 2% 9 (binary map)

o] -3 Al (occupancy) ‘%E 3 ﬂ/ifiﬂ A& AT 4= ATt 712 A1 Point Cloud

HIT] Q& o] 7= 2 HE2] A *] A K (geometry) S I x| @9 2 378 3F5= depth
map & B o] A/ )l A e E] A/ S AT 5 T Point
cloud B 2 & o] F= 4 59 M4 ARE X @92 53st=
AT LRl Bl FHA/ZY QS AT 5 9}3}.0] 2] gk T ol A 7l

I 2] = Z5-F point cloudE A7 3H7] #lall Lo gk wEtd ol H 7} A =
Ao ofi= 7} 3 %] 2]2D/3D F kel M o] #1A], 17] & A thE ARE
et 4= gt ol H &k ARz A B ARk o R AEH o A H o
HUQ ~EH S22 vgtd o8 2EHS A4S = v

LR, 9 A5z 2D o) u A fisg S A el AHEE 4 3 2 o], UE
S delB 7 S A o 74wl 2R AFE 5= gl 2] Al ol d
T, A8 A E Ve g X e Ed] oju] A, gt} Ei= 5 o] 4o

Ol E 2| H{-E ol A], of i3] B, Auxiliary H] o] ] H/%E= Mesh o] ¥ 50|
A 3l

S g)-3Z 2 Al A BEi= A o] - (controller)©l] 2] &l %] @ W] E 7] o] u] X
A9 2 o] A (Geometry Image Generation), o] E 2] §-E o] 1| %]
A4 2 o] A (Attribute Image Generation), ] 5-ZA] 9 A4 7 o] ’ﬂ(Occupancy Map
Generation), Auxiliary H] o] E] A1 2] o] 4 (Auxiliary Data Generation) /5% = Mesh
t) o] E] A1 2| o] A (Mesh Data Generation)©] 53 ¥ T},

A W Eg] o]u]X] Al H # o] A (Geometry Image Generation, 21002)-> 2} %]
Aol el difEol 7|Hkste] X | Eg] o|n| 2] & AA g, A| e Eg] &=
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32k Fge] EQJAEES vebdn. s =] o)) 7vbste] s 2] o] 2Do] v =] 3 7] o]

[456]

[457]

[458]

[459]

[460]

[461]

[462]

®BE F3tali= ol F¥Al W, Auxiliary H] o] El(3] 2] Hlo]¥]) Q/E=
18] 5& Ak&ste], A e Eg] ojn| x| 7} A Hrh. A 2w E e
ol A= H A Aol d 2 A H 7| X of gt 51 ~(e.g., near, far) 52

o] Eg]R{-E o]u| ] A d o] A (Attribute Image Generation, 21003)->
Ol EZHE o|n A& A} o 2 So], o] Eg)H-E &= o A (Texture) =
Lhebdl 5 9Lk, o) 28 = 7} EolE o) w)F 5= el kel = gleh, A o] Sol
whebA, 'l 2 5 £33 H5= 7 (N7 2] o] E 8] H-E(color, reflectance 5 2]

&4) ol A7k AR F Ytk B ﬂ#ﬂEﬂvE”ﬂHﬂ (Aol o
A, AEAEL S SHD 5 ek 2T, WA A5 whek ol = E
A2 GG A, o) <) Belh DA F A AR E s

o A ”é] Zﬂ Y & ©] A (Occupancy Map Generation, 21004)> 3} X] 2 -E]
oA A g AA ST of FA] W F AL EY S dERFE
ojuA] Fof F A tlolE o] A FFE Uetll= R E £3Her}
Auxiliary ] ¥ A1 & o] A (Auxiliary Data Generation, 21005)-2 =] X] of] tf] g
QR E ¥ 3ali=Auxiliary Hl o] Bl & A A 3Hch 2 Auxiliary B ©] E] 3= Point

Cloud7“7<1H = ol ek v efEl o] Bl & YEFITE o & 5o, I Aol o &

Y (normal) ME 5o RS Uebd §= o) A A o2 Ao Eeo upe}
Aux1hary tolE = X 525 EH EQNE E4925 A str] HelA 2
ARE X3S 5 Ah(ll & &0, 3 A9 2D/3D & 1F A 9141, 271 Foll o g

AR, Z2AM G (normal) 2 AR, 9| %] v HH §)
Mesh d] o] ] #14 #)] ©] A (Mesh Data Generation, 21006)<= 3} %] &£ Y- & Mesh
tlol Bl & A4 ek Mesh = A4 3 £AE P—71-94 A AR K E UJERITE o 2

Sof, A7ke) el vlol Bl 2 Lhebd 5= 9le), o & o], A Ao S0 12 Mesh
tlo]gi= ZF o1 E ﬂqﬂﬁhﬂﬂ]ﬂ(connecnvny) RJEE S
FRIE ZEhe = 2l 22 AA E= Ao i o X Al ol A, A e Eg

olu| ] A o] A, A EEF-E o|u| x| A o], of FIAl W A g o] A,
Auxiliary H] o] E] A 2 o] A, Mesh tl] o] E A & o] ol T
Gl E‘rtﬂ o] B (Metadata)Z A A o}

FAE 2er9 A4 A= o) m2A o)A A E AntEol o) gsol
WE 2 QY WL ojnlA Am e S EIE Heher A% A
EOlE Seh9E ulT] ¢ ol B ¥Rk of e} ZIE 2eh9-= ofn] x| Ho|E %
WA Qe A ol whet £ E Fehe dlolEE 0.H 1] 2 HolH,
©7 olu]A] dlo]¥] YE vt 2 HolE ¥ oA HolE &t} Eishiz
A7t 9 % 9ok

H Y] @ Q13 Y H(21007)= A LW EL vt e AX M, o EL{H-E 1|t S
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[463]

[464]

[465]

[466]

[467]

[468]

[469]

[470]

Az A, o F-3A] W A Z YA, Auxiliary d] o] B 73 &) A4

o]y AZe Mg s HY e a2t 2 Y
J.'(S]-O]—v__ H]qo ~E (%% ﬁ/‘qf‘f}‘;}.

TAH o R, A W EE B[Y] Q. 3 Z AL point cloud A W E ] H|[T] Q.

HolE & 2l st} o EE)H-E v Y] Q. X g4 - point cloud 2] 9] EF{E

HIT] @ Hlo|H & 17 g}, Auxiliary Hl o] B F 3Z & A -2 point cloud H] T 2
tol Bl ¢} 1 7 Auxiliary H o] E] & 132 $Ht}. Mesh dl o] B 73 3 ¢ 4 (Mesh
data compression)+= Point Cloud H| ¥] . tl]©] E] 2] Mesh H| o] H & Q1 7Y gt
FRIE S5 nv]e Qlag it 7t 2t WE A o ® e 5 9f

ol 1] %] Q1A% 7-(21008)+= A | E ] o1 x| 2 A, qEE] 7E o] ] A
AXZYM, o 7AW AEZY M, Auxiliary Hl o] B 3 A L/HE= Mesh
tlole AZHHE gttt ou| x| QI =2 QI o|u] A tlo|E &
FE3bsh= o|uA(E)& A gt

TAA R, A Ed olu|A] LY A2 point cloud Al W[ E 2] o] 1] A]
ol Bl & Q1Y gt} A EZH-E o|n|A] AZ# M- point cloud & A EHHE
olulx] dlo|H & 1z gt} Auxiliary Bl o] B 3 3Z 2 A -2 point cloud ©] V] %]

tlol el 9} o1 79 Auxiliary ] o] Bl & ¢1:5 9 3t} Mesh dl o] E] 7] 3 &) A (Mesh
data compression)<> point cloud ©] 7| #] t] o] & ¢} 1 3H¥ Mesh Ho|H &
AAG gt EAE Seb9-2 o|u| A )l o] 7} FAe Wd Ao w 484
T AT

HITQ Qa7 B/

HEHH ol B & A S
w| EF el o] B o] 7] wkat

g A/A THE JAF
/\Ea(,_) I‘—')/D:J: o}g]
QA7 & o] M k). 3 U/A
Aol A, vEtd ol E
Riia=y

IS = ol 4 sy iz S o ol Wl e 2= e oy
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Wﬂqui%EQ&%ﬂm1m: B
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=
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dE = 0] 1] "é Fo el ol A w el o] B (Initial Viewing Orlentatlon
Fst 4= At} A Al Eell whef webd] o] B = H el o] | E 2o
e o)l d 4 9laL, = Y . Eoli oju] x| Edlof g
gl & glth
ol uA] ¢17 & ¢ o] A& dfvf = it o] 9] o v A & & shv Hai= St
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[471] o & Eof Aol whe} vt & 2EH o] 4] B oW A7} 2 &
g ol Aol A= A5, 4] Hiv e 2EH H 2749 o|n[ A&
shuto] e Qholl 1ol A o= gt

[472] AN o Eof| & FOE S+ viv]e oxy] /s ¥ E Fe9=
ol x| 917 &= A A o Sol] 2 G-PCC/V-PCC HIEAEH S QA 5= 9t

[473] /M IAE A F o] A= Z el L2 A M 22 vt ol HE #41E
T UTH FA/A IR E 17| o) A= v EHE] o] Bl o] 7] "kEHo
A7 o)l dE T 4 Atk

[474]  SpA/AIHE I Eeol el of s AdE o F/EE A IHEE ¥01E
b AE A Em Ao o d| A dEE T} o & &, DASH 7] 9]
x2E o) 7|Hkste] AlT1HEE) o] W 2](Delivery)® 5 ST

[475]  AAdEol mE gl E ol iz e o] B = V-PCC HI EXEH S
o ) sh F& B e EYo® W8 A Aetar, o] & gk A T1d
AR T S e o’ 4= T}, 3 V-PCC H| EXE 7 Alof] ¥ 315 o]
U atlas 2EH S oA f E O R A4St A Al 19 Y ARE AGD 5
Shth. wol7h, V-PCC Bl E2E | el A3k SEL WA A& 3t o E &
Aatar, HA A 1dE ARE A4S 5 o

[476] <] F(Delivery)i= pointcloud H{EAEH S2 |G HEAEH S
F ek /A TNEES HAE Al A B M EQAE F8ke] 54
tufo]l 29 AR HEd 4= vk AES A8l g9 AS T2 EF uE
A7t FE 7 Aok AES A A2 E np2l dolH &2 W /e
Bl g )] AdE 4 ) o glo]H &2 & U W= (0On Demand)

WAl o 7 A0 AdE =k itk YA 9 A4 v A= USB, SD, CD, DVD,
E-F# o], HDD, SSD & th&gh A4 v A & 233 4= v} del v 2] = v &

A 5 TS Boto] vto] A A A1F AWES FAT 5
a1, /A Y E S )

Yo e e i AR E Q.o 4

dee)d AR /o= J-XE QR 7|Hksle], /A 1HE
]

W BE EIE P95 dole B AREd ol
g L
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[477]

[478]
[479]

[480]

[481]

Yelol o) s RE FOE BehE dole E e e s i
e eEold JH WS HEE AR e F91E 295 vl
gelol e e 5 9l

o & Eof, Z 8- Jiﬁw T EE XRIE = ol gl tid <3t
SAE Fdstv EE el ol AR /s FEE ARIFUER =
FEE ZFehg-= dolElol thal e TS AT Sk g e dayg R
/s o|u A QA YR B Q1 E Feb$-= dol g e &g 528
FeY £ edHold AR Qs JBEE AR e E 29 E
Zeh9-= dlolgol thal F&=3 T2 s = k. /M IR E
A E e ol A= BE EJE F49-5 ool s & 52
FeAY £ ool AR 2/EE JBEE AR e E 29 E
Feh5-= dol g el g 52-& 53T 5= k. A s BE IQE
Fe15-= dol g el g 52-& 33U T el o)A AR
Q= B E AR U E 20 E S92 dol g ta) 443 524
N
s

5225= A Aol &4
e

228 AN B E EQQE Ze}9-= A AES ERY a1, A] £ E 9
PR/ = 19 S5 A, B0l 1Y ZEA A~ ‘:154 2D

[H]@/0lm A AT, E169] Tl Z2AH 2, k189 F4l x|, W/t
2199 40 A=A T AR/ARE Eehe 4= ok T 1220219 Al 2~Hl9]
A/ e st A o) g2 5 ok

FA AR 9] 2 AL RE/AV/ZA D EBE g o)/ 4 3 E ¢ o] /3 2 A A
T4 Atk ey g E¢lo] A E(Delivery Client)i= 2 Al o ol 1}E point
cloud tlo] ¥ A% %] 7} A %3} point cloud ] ©] E, point cloud H| EAE ¥ &2

I R EAEYS E36tE /A IUES FAT 5 M‘jr A& H = 2ol
H=H S 5-31] point cloud H] ©] E] &
BHREWMEE 53} point cloudH 0| B & =413 4=
v 2| & &3k point cloud H] U] & Hlo]H & 413 5 9‘4 TR = A S
tlolBl & Y2 il o] & AR AL HEE sof wret Hr stk A&
E3S = k. 41 A 2= 541 point cloud H o] B of) T & 7 %

EREF —ﬂﬂ%—?%%‘—’?%ﬂr "1%%11TLT 1ol 23k =
A, = AR AXIE/RER TAHE 5 Ak AEZelA AL 9e

A 7F A Slol) o3 =, 4l A el ﬂﬁﬁ iﬂﬂ*r«l R
TS Uk 72 A = & 53 point cloud Tl o] Bl = H A d| o] A

A g2 Adstar, 853 point cloud ## W ELH o] E] 3= W Eld] o] B 3 =
A 4= 9l
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[482]

[483]

[484]

[485]
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E 2 v 7 & d o] A (Video Track Decapsulation), W EFE| o] E E &

t] 71 £ 2| o] 41 (Metadata Track Decapsulation) Z/5= o] 1] A] U] 71 2 o] A (Image
Decapsulation)-S- =3} g+t}, U] 71 & ¢ o] A =] 2] 4 (file/segment decapsulation)=
FAl A 2R A wke 91 3 Ef 9 point cloudH] o] H & T & @ o] A S
4= ok gl el o] A A €)= ISOBMFF 50| 112 9 S & AHanEES
] 7 g o] A ko], point cloudH] EZ~E & W 4] point cloud ¥+ W EFd] o] B (Z-2
A5 o] wetEo] B RIEAER)E &5 5= Qlt). €54 point

cloudH] E2E # -2 point cloudt] Z 6 2, & 5 ¥ point cloud# & W EFd] o] B (&
HEFe| o] B H| E A E 9= v ehel o] B] A 2] =2 A= 5= IT}. point

cloudd] EAE & wgtdlol E(Hete o] H H{EAERHE 23+ 5 gt}
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Ao AXVE/REE 49 75 vk tdiladeold A7t & 55h=
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tlE ol A A el it= o g A vt ol g A e 2 RE vl a g o] A
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[486]

[487]

[488]

[489]

[490]

[491]

[492]

[493]

[494]

Al 1A E o] j“%% vt Q E"%“%DV“*H]OW‘TPD} A L H EF H]
AEYRE YL, AFHA ¥, Auxiliary B ©]E Z/%= Mesh H] 9] E1 =1
F¥otet= HY Q. 2EH(E)S Hilad ol et

w ele o] B E & t] 715 ¢ o] 4 (Metadata Track Decapsulation)- Q1 E
Fohg-2 ol Eol B g vietd o] Bl B/E= 7L HlolE & Eehe
HEAERS tlad ol A g

ol u] 2] t] 74 % ¢ o] 4 (Image Decapsulation)> #] @ W] Eg] o] | %], of E g] -
olu] ], of F-#A] W, Auxiliary t ] & L/%E= Mesh H| o B & E g8F=
olul x| (&)= HA & el o] A gt

Ao 5ol whE YA ol i Zﬂﬂérﬁﬂom G-PCCIV-PCC

jud

|E2EHE o W stu & B 79 EE
(g E ol d)ystaL, o] & gk Al 19 Xéi‘:
AT} L3, G-PCC/V-PCC H| EXEY Aol ¥
Wl Ede] 7]kate] o] dstar, a A
o} 7}, G-PCC/V-PCC H| E2EH ol E A
71ksto] vl ol datar, ¥ Al1d
B Y] & Y] Y H(Video Decodmg, 22001)+=
AEHRFE UYL YAZM, o FHA] 9
AT A F/EE= Meshd o] B Y AZH AL S
AAld 5ol whE FRNE S5 HAF XH?H HY Q. 12 H-7F =3 &
X2 A 20l t)-gEfe] X W ER HY] e, A EE{-E B|T] Q, Auxiliary ] ©] H
/3= Meshtl] o] E] & ] 7 gt}
olw] A] t] 24 - (Image Decoding, 22002):= A QW E&] o|u] 2] t] 2| A,
oEFRE o] u 2] Y ALY A, o F3A] 9 o] AL A, Auxiliary H] o] E]
AL A /5= Meshdl] o] B Tl 248 S8 gte}, o v ] t] A H 4=
AN 5o e FRJANE Seh-5-5 A F F X9 o|u| x| QA 77} =3 g
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tlol el o] A el olE & AT 5 3L
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[506]

[507]

[508]

[509]

[510]

[511]

[512]

[513]

[514]
[515]

[516]

hed pol dAE e
A 5ol mhE = A H(2360), 25(2310), AHE 53 2FF(2320), XR

A2)(2330), 2=VHE Z(2340), 7FA(2350) L/ = HMD(2370) S0l A 2] o] & &}v}
ool EFF-= HIE%EL(2310)9}°ﬂ Hrh oA 71 A, 2552310, A 53
ZFEE(2320), XR 43](2330), 20FE #(2340) == 7HA (2350) o At e i

ATF ERE XR FA(1730)3= AA o &l e £ E ZeH9-E dlo]H (PCC)
=] ol ﬂ%ﬂﬂurpccﬂﬂ@r &4

k= Y E 9 51(2300)3= = A Qe dRE A A
-5 A 1z} ¢tol —:ZH st U EYAE o 5= Aot 7] A,
SH-= U EYA23000= 3G HIEY A, 4G = LTE(Long Term Evolution)
YERQ A L= 5GUER A &5 o] &3t A= 4=

AH(2360)= Z55(2310), A& 53] 2FH2320), XR %M (2330),
22n}E F(2340), 7 (2350) L/5E = HMD(2370) S0l A 4 o] &= 3} o] Akt
b2 U ES A(2300)0 S5t A L1, A4 H X 52310 WA 2370)9
Eix—“)x]ﬁ_ 14011: %]l-?_é o] th;}

HMD (Head-Mount Display)(2370)+= 2 Al of] Sof] u}& XR t]vfo] 2 Q/E=
PCC tjuto] 27} - d 4= QL= B Y] 5 shvh&E et A A o &0l
EHMD B Y] o] Huo] 2= A7 Aol A Ful, A EE 74, w2 §4, 1/0
T, A FY, 19 a 9] 5 7Y S E25kgk

ol el M=, & 71 o] 28 = 212310 WA 2350)9] thFgE A A
o5& Argd e}, o] 7] A, 230l Al E A (2310 A 2350)3= A<=
AAld 5ol & EQ1E Sebg-= ol F741 x| o) As/A4%4d 5 3

<PCC+XR>

XR/PCC #%](2330)3= PCC /%3 XR(AR+VR) 7] 20] 281 of,
HMD(Head-Mount Display), 2F%F¢l] 8] ¥ HUD(Head-Up Display), & & H] A,
FroiE, 2ntE E ASFHE, flolel & vluto] 4, 7hd Y171, YA E Alol Y A,
A, 1Y BRolv ol gy B S oE dE 7 Yk

XR/PCC 4] (2330)= v et MM 58 Sof Li= o5 A 25 E g53
Al EQIE 2491 Ho] B B o|u|A] HoH & W45t 33k
FRJAEZ] thgh YA dole] R &4 tlolHE AT RN T 1k E=
A Ao et ARE g5ota, 8 XR AA & i dste] 53

Att. o 7o), XR/PCC 4%1(2330)= 121 | EA o sk 7 ARE xgsh=
XR AAE A 12| EA O] SAIA 59T 5 ATk

<PCC+XR+7.H} &>

XR/PCC 4 %](2330)3= PCC7| 0] 485 o] uldE(2340) 522 T8 E 5
ATH

28l E(2340)-2 PCC 7] <=0 7|Hbsto] Z1E Sebf-= ZH=E
taysta, v aEg ol 5= gt

¢
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[519]

[520]

[521]

[522]

[523]

[524]

[525]

<PCC+A T3]+ XR>

A& T8 2FF(2320)-2 PCC 7% W XR 7| 0] A g-¥ o], o] 53
uo]ﬂlagxﬂCo_aL_rrLaq )\01

XR/PCC 7| 0] A5 A& 73 2FF(2320)2 XR P& Al gates 9
TH] g 28 58 AFFol vk, XR /3 ol A o] Aol 48] ol ¥
A8 Tl 2beF T8 ol et = Stk 53], XR 4 ol A o Alof/ gz 289
thato] ¥ A8 53 2FF(2320)-2 XR - A(2330)9 TEEH W A2 dEE
P

XR/PCC & Al &8}
¥3tet= AAER
A2 ¥ XR/PCC G428 &3
T-H]3le] XR/PCC 45 =
A o] -5 %= XR/PCC A & =,

o], XR/PCC A4 A 7} HUD?I| &2 ¥ = 7 §-o &= XR/PCC A A| 2] Hof%
A7t s abe] Al o] aFeh= A A AAo)] ¥ =S FeE = Q)
HHH, XR/PCC A A 7F A& 528 xpeko] U)ol 70| == ] =& | o] 9]
=2 ¥ = 9ol = XR/PCC A A 2] #o]m A7} §}Dﬂ 2= 0] 7M7) o
e w5 Fed 7 At cﬂ?iﬂ%, g 8 AbFE AFE EF AR A S
FA S, ol F 2k, B, AE 5 & AA 9 0§ 5= XR/PCC AAEE

2 5 9)

2 Ao £ 2 EL VR (Virtual Reality) 7| %, AR (Augmented Reality) 7] <, MR
(Mixed Reality) 7| & 2/5% = PCC(Point Cloud Compression)”]| &, T} g+
tjufo] 2ol %8 7}5 3}t

=, VR 7|2, A4 Al Al o] A AL il A 55 CG Q7221 Al gah=
t2aEg o] 7]&o|th BHA, AR 7] &2, A A AbE 97 flol 7ML R REE ]
CG /< 87 B =5 7158 v gttt vol 7k MR 7|2, A A A <

Mg AAES AL AFANAA BolErhs oM =g AR 7= FAFstt
1, AR Vol A = A AA 9} CG Ao R ThEo X T A o] o]
FElstal, A4 AAE Bebsh= dul = 7Y A & AFE-ShE vHH, MR

Zlmoll A= 7HE AA 7 A A A oF T sk A A SR TS Aol A AR

714 rdo] Foh Bl A A 0 R o E 5, 43 MR 7| &0 243
Zlol FR 17 AH| 2 oth,

ohRk, # 2ol = VR, AR, MR 7|58 ® 23] -85} 7] Bt}= XR (extended
Reality) 7|52 2 F-27] % gho}, upaba], & 4w o] A Ao 52 VR, AR, MR, XR
7| B0l A& 7 st ol | g 7] PCC, V-PCC, G-PCC 7| <= 7| %t
Adad/Hzadol A8 + AUt

Ao &l & PCCHR /A = 28 F73) A u] 225 A 3ok 2Fakol] 484

it

P e

T rEI R A 3 2232008 THlERE
HE f5sta, 253 AN A H e 7] 38k
18 = Qloh ool A8 3 A HUDS
A AA E shi &

-{m
i
EY
2
ol

L
) oHﬂ = 1

_4
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[526] A& T8 AH]|2E A FSHE A2 PCC tvlo] 29} f/5F4 FAlo]
7heet s AdAd

[527] AAdEo] W= ¥ E Fe}9= o] E (PCC) £541 x| i= 23} /54
FAlol 7heat s A2 A5, AHE F 8 Au| ek 3 AT s ¢ U=
AR/VR/PCC M B2 i ZRIE Ho|E & FAl/A 2] ato] alikol] A5 +
ATH S EQIE Feb9-E dol B F74l X Apgke)] ghAlE A9, IIE
5 S5 AA = AREAE IE dlo) 2 FA & Fal JEE AR 9
21 %ol whe} AR/VR/PCC Al H] 2= #H ZHIE Ho] B & F21/4] 2] 3o
ARGAF Al Al s 9= Atk A A ol Eof] whE 2pgF iz ARg A} QTE] | o] &
A= ALEA A AT E A 5 ok AA ol & AREA) 9 Y
2N = AE Y A AE A= 2l E T8 5 U

[528]  AAldE] mE ¥Q1E Se}9-= dol g 4l WA, A dEof] &
S AR ] lay T2 Y A, EJE k- ol E £l
wngR o] QA Ed oY 2 g ol H, XN E Se}9-E HolE 4l
W], A Aol Eoll e EQ1E Ee9-= dHolH Al WX o] i
2 A vy, 301E k9= dlol g Al WA o] tAlad Y 2
g olEl 58 A Fel upet Ao Fol] whE HH A 2= A%
At

[529] %242 3], ol ek ol 5otk B 1R, obE ek 2E9) 5& YERIT

[530] AA e Eof] 2 /AR (A E B9, 11, 54, 51523 5)i= 559
ol5 g2 ol gof] thdk B0 V-peC EN S A star, AEatar, Fale 2
ATt gk Hgmo] o} E ek HlolH S o} E b2 A H HE A E ¥ (Atas
sub-bitstream) S ¥ 3}5}= V-PCC H| E2E o tf 3 8} Ii= 54=2] V-PCC
Edo g FAsh= Wetel g 9t A A of e} Al1d = Ehar Al ek
Hhobg Al e 4= o

[531] A elEel & WHAA (D E 501, 51, 54, 521523 5)3= V-PCC
HEAEYS gdo] Ed v 582 o0& A4star, olo thak Al1d &
Al -&3= Point Cloud =&l = M H] 2~ Al &S 98 £ 7](Q1 = 0]) Ei=
FA71(H 2ot

[532]  AAdEo wE HAX (A E B0, 1, 54, 51523 5)i= 3o A
V-PCCHIEZ~EH] g gt a8 21 & X dstr] g ot A 71H &
>} 2] 3F= Point Cloud &1 = A H] 2= A& 98 $:417] = =21 7] o] #3h
Zlott,

[533] AN o Eof] & HPH/AX] () B B0, K1, 54, 51523 %)= V-PCC

56

. [e} = ==
HEAEY S g E ] g82 0= X4 D o]o] tfst A|1d ™, A%
V-PCC H|E~E g o tfj gt A& At} ek o]l & 913 9 A
-5lo]) V-PCC H| EAE S 3}l 1
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[534]

Ao 5o whE golo] F o= vh5-3 AT} VPS : V-PCC Tt
A E(V-PCC parameter set), AD : ©}5 &} 2~ tl] o] E{(atlas data), OVD : o] - #A]
H] ] @ ] o] B (occupancy video data), GVD : A . H| E 2] B|T] . ] o] ¥ (geometry
video data), AVD : ] E2]3-E #]|t] @ o] E(attribute video data), ACL :
ol 5 et A 7 o] of(Atlas Coding Layer), AAPS : o} 52~ o Sl o] A
vle}u] B Al E(Atlas Adaptation Parameter Set), ASPS : o} 5 &2~ A & whE}v] g
A E (atlas sequence parameter set). 7} B} 155 S| U] W] A2 dE]A Eof o5
FZxE = ASPSH A el 2 A Eo] ZAHlEd o] A ¥ = A& Ei= skt
oA el AA I H O}EE}/\ A1 % 2x(coded atlas sequences (CASs))ell -85 =
AE 2 dlg|HE S-S Z 3= 48l 2 -3 0] Th(a syntax structure containing
syntax elements that apply to zero or more entire coded atlas sequences (CASs) as
determined by the content of a syntax element found in the ASPS referred to by a
syntax element found in each tile group header), AFPS : o} &2}~ X &) 3w
M| E (atlas frame parameter set). EFQ 135 3T W] 2182 AW E o] 71l E o
o sl AR ¥ = AR L= sk o] o] HA 2 H obEeks T dE
ALy = Ae s A HEES ¥ 38} = Al Bl A S22 0] U(a syntax structure
containing syntax elements that apply to zero or more entire coded atlas frames as
determined by the content of a syntax element found in the tile group header(Q, SEI :
A& wle Qlal ~ W E A 1 (Supplemental enhancement information),
ol Ee} ~(Atlas) : EQNE Ee$-=0] A AlS Vel 5 9= 3D 31 33
Whe g vo) o Sal AW Ee Telglo maa N A S,
2DHREH EFAE 9] 3 45 91 Th(a collection of 2D bounding boxes, i.e. patches,
projected into a rectangular frame that correspond to a 3-dimensional bounding box in
3D space, which may represent a subset of a point cloud). ==, EF 1| EY

tlol Bl 7} AT @ ¥ = 3D e Rt & EFoll th-gshaL, e T edol vjA ¥ =
2D vl B 2 a5 I A B o] 33 4= 2l tH(collection of 2D
bounding boxes and their associated information placed onto a rectangular frame and

corresponding to a volume in 3D space on which volumetric data is rendered),
O}Efﬂr/\ 4] H H] E 2~ E 9 (Atlas sub-bitstream) : } £ 82~ NAL H| E A~ E € 9]

REg mEelis VPCCH EAEY 0 2 RE 2% E A H 8 EAE Y
extracted sub-bitstream from the V-PCC bitstream containing a part of an atlas NAL
bitstream)©| t}. V-PCC 71 |l E(V-PCC content) : H|t] . I H X E e}

¢} = (video-coded point cloud compression (V-PCC))-S- /\}% sto] QIS EIE
192, V-PCCE &(V-PCC track) : V-PCCH| E A E o] o} 5}~
HEAEY S Adsh= S5 EY H]5E E @ (volumetric visual track which
carries the atlas bitstream of the V-PCC bitstream). V-PCCF X E E 2(V-PCC
component track) : V-PCCH| E X~ E R o] of F3kA] 9 2| Q W E 2], =
NEHYRE AFXHUE UL HEAEYE 32D H| T2 2l ¥
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[535]

[536]

[537]

[538]

[539]

[540]

[541]

[542]

[543]

[544]

ol B & A 3dl= v t] & E @l (video track which carries 2D video encoded data
for any of the occupancy map, geometry, or attribute component video bitstreams of
the V-PCC bitstream)

¥R Sk vlolE o] thie] ¥z EE Fehe-2 QB A E o dl
VPCC H| EAERE 17) o] 4ke] obSah 2 tlolE & 749 4 9o,

Z} o} &2k Hl o) B &= 526-272] V-PCC -3 3l T (vpee_unit_header())<]

o} 522 ofo]t(vuh_atlas_id)E 7H2 = 9tk obE ek Hlol ] 3
vuh_atlas_id= A2 v = 5= 9t} A A o Eof] E A= ol &gt A oot &
Sl o 5Tt HolHE 53 = 3t
ﬁﬂ%ﬂiﬂﬂﬂgtﬂﬂﬂﬂﬁw(%@De?é@$%%1md@q
o2 6 LEQI000) FE opERs B LEES 988 1 5 A
ol etz B & BRle] T g3hiz ol B et HESERY S glut.
 2](24003) 5 2] F9)o] o} 5t Bt 1 %lil of5eh B
mlo] ok Zeelel 4+ 9leh.

5245 Fxstd, A Eell w2 AR = o] A9 ofEets M E
EXAEYHOR FAE V-PCCARES 5572 V-.PCCEH O R 74T
9k,

370 9] of 5k B 15nll thate] duba o= 240023 2ol 17] 9] of 5t
zo) 9ol 3749] ob ek BH 1FEO 4D 4 9

65 0] T £24004, 24005 F R, 0] o) F s o] B 2 T4 4] o]

O

Jud

913z 7 5-0lth. 24004 1Rl ob B2 wlolEl 7} 1)l ol et Bl 152
F3HE 290l th. 240058 1749] ob ez dlol 7k 17 o] o] ofFeh 2
£} 1§ 2o 4 Polnh,

Aol T A AT ol R W o} el E Aol
F Qa4 F obEehs WEE W o} 5e2E A% volE A4 got %
ATEY ke AFE 9

2]

[¢] jE4 .
ﬁ%%%ﬂ(mmm %%EﬂE% f-1n

1:

eﬂ } E]r’\(24004 24005)4 o-r,Jo1 EHFEEAERRE 854
FQIE FeH9E dolE o] %ol e shiel o} BetAE £ W 5 Utk ol 2
So], 37 ¢ o} Eut A ZHzbo] 37 9] ol Eet A Y 18-S 2 3tstar, dhto
o}Ee b ob G Ze] Qe EahaL, obE ek Zeglo] ol B ek B
IES EHE S Yrh 2709 obEek F shbe] o ekt sl

e
oFE e BHOl S1H-2 AL, OB shite] ol Eehsrt T R o}Eets B
TFE EHT 5 Ak kel opEel s Lo glo] okt B 1H-2 £
el

AN o) ol wre}, ol Eeh s Ze 9l obE ek ol o) S o}, ofEeh sl Bhalw
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[546]
[547]

[548]

[549]

[550]

[551]

[552]

[553]

[554]

[555]

[556]

2= FQUE S92 o B AETL 2 A H = 2D ke
Tk o] A EL ol A Y aF R
gh2=i= 2DehE | ko] B B oDuhe Bha Y

o pQ i
$ 4
30 30 %O
s
of
iy~
H

o ol | ot
Mo

32,
o

4y 2 2 Ho

525 AN Bl mE ERIE Seh¢-E HolHE E3ehE HIEAER S

T2 vhepae,

L
o
rlo
=
Y
5
X
i)
o
‘o
R
ol
X
v
2
ol
s
rlr
>,
>,
K3
il
K-
R=}
(il
M
[-'O
[

afH o7 AAstar ol ek Al 1Y & ATl EQJE E k= (Point
Cloud) &8l = A 0] 2 A TS 913 S 7], =41 7], F/HE= LA A o] T}

AN Eof & /g R= £ E Fe9-= o] B & £3Hé= V-PCC
HEAEYE A 4a= dolg 29-& A et} o] & ¢lalo], Ao &) up &
A MR 7) EO1E Fel- o] H & AlIskaL, Q1 E S92
tolElo] &4 o ® % = = dolH o A4 R Al 1d ] Wk

= g ¥ 3she

[¢]
AFFh uhebA], B R A M AT 99 HOlE FepE ol
shel A 71l Fste], $407] R/ 4171

AMH|=E AlFed 5=

=3 A1 2=(coded point cloud sequence ,CPCS)E 3 §+3}=
HEAEZ(V.PCCHEAEY = VICHIEAEY &
,25000)> A& ~EF V-PCC §H(25010) 2.2 A€ 5= 9l A%
CC #4(25010)2 V-PCC 3}2}u] E] A E(VPS) Hl °] E](25020),

2~ H| E 2 E9(25030), 2DH] U] 2. 17 ¥ o F3A]

E (25040, 2D B[t Q. Sl ¥ x| @ W] E g] H| E A~ E 7(25050), Al & 2
o]’ge] 2DH| T @ QI P ¥ o] ETHE HIEXEHE(250600)S A& +

e

im
oft

K

)

P
0T (oo o

o
=
|<
e}

ofr
-

2,

¥ E Fg92 v EAEHH(25000)2 A= 2 E ™ VPCCE U (25070)=

Y Alo] = 32 2] A H (ssvh_unit_size_precision_bytes_minus1): ©] gkoll
S g, ZE M2 ~E™” V-PCCHY E W SSVU VPCC F-H
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Alo] Z(ssvu_vpee_unit_size) W] HE 9] vlo] E @9 o] Z 2] Al S L E}
ssvh_unit_size_precision_bytes_minus1% O A7 HYE 712 4= ¢l

[557] AME A E- V-PCC §4(24010)2] 2B 2(24080)3= th-3 o). 24 A%
2~ E# V-PCCHY 2 VPS, AD, OVD, GVD, 2 AVD 2] V-PCC Y& Zol| A
shufe] Bbl e 8kl 4= 9luh ZF A E 2 EY V-PCC X 9] AREE WS
2E® V-PCCHY W 323+ V-PCC F-H 7 5 g o] Al 2 f-ulol] ks 5=
ATH.

[558] SSVU VPCC 4! AFo] Z(ssvu_vpec_unit_size): A1 B4 E (subsequent) V-PCC
19 vlo]l E w9 Alo] =5 YT ssvu_vpee_unit_size & WEFU =]
AF8-% &= B E & 9| 973= (ssvh_unit_size_precision_bytes_minus1 + 1) * 8} T},

[559]  AAldE mE AR = JdaYE ERIE Se19-E HolE & X 3dl=
5259 I EAERY S A8, <191 & ¢ o] B](20004, 21009) 52 &2l
%£70-729F 22 94 & Al A gl

[560]  AAldEol mE U/ R] = £70-728F 22 3 & Ak,

U] o] E1(22000) 52 8l ¥Q1E Fel9-= dolHE vay g,

[561]  VPS(25020) Z/%3= AD(25030)= E d4(V3CE 2, 70030)0 A7l dlol€l 2 5=
AT OVD(26040) = E Z2(o] F-A] E, 70010)00 Q1w elo] EE 5= 3l
GVD(26050)= E3A W Ed] E 70020)) I EdlolHE 5 gt}
AVD(26060)3= EZ (] E]H E 2 70000)0] A3 &g ol €= 5= gt}

.

r\"

[562]
[563] 5268 AN S50 wE ¥AE Fe-9-= tlo]HE 3= H| EAE Y 9
T2E YERdT
[564] 5269 H| E2AE ¥ (26000) %259 B] E A E (25000)00 t)-3-3Hc}, £25-269
HEAEYL2 19 $A41 2X](10000), £JE F&F9-= 1| t] 2 21 5T (10002),
49 15, 1159 QlaH, 5189 F4l AA], 5209 3 = A 4(20001),
H]T] @ /0] 1] %] Q1 F1](20002), 5212 3 2 A4 (21001 W A] 21006),
H]T] @ /0] 1] %] Q1 F ] (21007, 21008) 5ol A4 A A H o}
[565] 525269 HIEAERS 19 9td/A THE A& # ol H, 2209
/A ZIHE Q17 25 ¢l| o] ] (20004), 52212 /M| 2HE
17 o] B(21009) Foll ol g A e o] H(570-72 T ] 3d)oll A A7 ot
[566] 525262 R EAEY LS 119 E Ul AuE(10004) 5ol ol $a1H T},
[567] 525269 H|EAEH S Egah= 21 0] 4 (%70-72 5 ¢ ) E E19] 74l
Z+21(10005), 2] A1 B1(10006) “5-©] =41 gkt
[568] ZIg| ol 2R E] 525269 HIEAEYo] 19| uld/A|IHE
vl 25 2 ©) B1(10007), 52202] 3/A4 1 E vl 3145 2 ©] E1(20005), 5222
/A 1A E v 7 o] B(22000) Foll ol sl A 3H et
[569] 525262 M| EAEH LS 519 ¥ E k9= 8]t Q v ZT(10008), %162
vz, 2179 vay, 5199 =41 4], 12202 1] t] Q7o) 1] %] t] T (20006),
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[570]

[571]

[572]

[573]
[574]
[575]
[576]

[577]

[578]
[579]

[580]
[581]

52209 H]t] @ /0] 1] A T] T (22001, 22002), 3 & A A (22003) Sl o] & A
U 7 ¥ 51 5 s of ARgA}ol Al Al
AN o Eof| & FOE S5 dlo| ol #3F v]|EAEH(26000)0) E3H

AME A~EY V-PCC FY -2 V-PCC FY Ao] £(26010) 2 V-PCC H 4 (26020)S
DA

7} V-PCC %‘ﬂ(26020)~ V-PCC 4 & t(26030) 2 V-PCC
A o] 2 =(26040)5 £33 4= At} V-PCC 1 & T](26030)= V- PCC ol
B9 g 7= Atk o EF{-E At 2 o] E] V-PCCHY &t
OEYHE EFY I 1A ¢ldl A XYAE = TA3 o EPHE Yo HEl &
N2|1E & dys 4 gl

o FHAl, A M EE], o EYH{E B[] HolE 4l 7 o] 2= 526050,
26060, 26070)- Bl ] 2 ol B f-y5l Sl o33 5= gt} o & Eof, of F-A

H ] @ HlolH, A LW Ee] vt Q ol H, o] E&] {F-E H]t] 2 tl] o] B{(26050,
26060, 26070)= HEVC NAL# 51 ¥ = Ut} o] 2 gk B t] . o] Bl = A ] of| &9
w2 vt Q vz o of& vlzdE 4= .

E27+= AA el &l e V-PCCH A H V-PCC 74 &t & eI

52278 522600 A AW g V-PCCH 1+ (26020) 2 V-PCCH5 3 T1(26030) ]
A e 25 eI

Ao ol T V-PCCHEXEHE VPCCA A S A28 238 5
A

VPCC_VPS¢} % & vuh_unit_type?] #4< 74 = V-PCCHY EFSl 0]
V-PCCAl A 2= U] A HAIV-PCCHY B A E 7|t = o} B o &
V-PCC # Bl & 259 39 oA WellM F7F4 1 Al gk glo] o] 74

P& wWET A FEA YL, A EFE HH L, L= Ao E HY s
A8z V-PCCHH & V-PCCH A o] o] == shuf Hi= 8l 0] 32
NALFH E2 54 ¥ HA V-PCC bitstream contains a series of V-PCC sequences.
A vpcec unit type with a value of vuh_unit_type equal to VPCC_VPS is expected to be
the first V-PCC unit type in a V-PCC sequence. All other V-PCC unit types follow this
unit type without any additional restrictions in their coding order. A V-PCC unit
payload of V-PCC unit carrying Occupancy video, attribute video, or geometry video

is composed of one or more NAL units).
VPCCH-Y L g9} o)l 2 =& 388 4= 9t}

—

VPCCHY 31U VUHA S Bhlol 7 hatel, thest & 4R s 23e 4+
oLk,
VUHS S EFS] & V-PCCH 4 (26020)] 1S T3} o] v}
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[3E1]

vuh_unit_ty |Identifier V-PCC Unit Type Description

pe

0 VPCC_VPS V-PCC parameter set V-PCC level
parameters

1 VPCC_AD Atlas data Atlas information

2 VPCC_OVD Occupancy Video Data Occupancy
information

3 VPCC_GVD Geometry Video Data Geometry information

4 VPCC_AVD Attribute Video Data Attribute information

5... VPCC_RSVD Reserved -

[582]  VUHFY EFY)(vuh_unit_type)o] o 5 #A] B]T] Q. ©] o] E{(VPCC_AVD),

[583]

[584]

[585]

[586]

[587]

[588]

Al e E 2] Bt @ v o] E|(VPCC_GVD), o §{-#A] H|T] 2 H o] B (VPCC_OVD),
= obE ek ol B (VPCC_AD)S YERAW, VUH VPCC 3] Bl Al E
o}o] t](vuh_vpcc_parameter_set_id) & VUH o}5 &2 o}o] U] (vuh_atlas_id)7}
Frul E Y ol A HEEth V-PCCH-H ol A3tg e B Al E ofolt] &
ol et ofolt & HEe 5 T
Frl Bt o] ol Edt 2~ vt @ HolHol¥, §4519 &t o] EgRE
o192~ (vuh_attribute_index), o E&] 7 E I}E| A
o] gl

r]

(vuh_attribute_partition_index), ¥ <19 Z~(vuh_map_index), 2.2 ] €]
& @ ZZ(vuh_auxiliary_video_flag)E A&3 5 AT}

Slo] A eHEL] v Holefol¥, ¥ 919 2~ (vuh_map_index),
H|t] @ =2 “I(vuh_auxiliary_video_flag)Z A& 4= glt},

o] o F2A| vt Q. Hlo]H Hi= o} ek o] Bl o] ¥, f5l <]
F7H4 Q1 ookl v EES ¥ 83t 4= Qi)

VUH VPCC3} 2} B M| E o}o]| t](vuh_vpec_parameter_set_id): <4 E] H. V-PCC
VPSE 98+ vps_vpee_parameter_set_id2] 448 YEFATE & A V-PCCH-H 2]
gl o] vPCCtelu]E| A E olo|t] & F-3l] VPS et E] A E 9] ofo|t] & &
AL, V-PCCH- 2 V-PCCatetr| B Al E 3ho] AAE delE 5= 3l

VUH o} 522 ofo| t](vuh_atlas_id): & A V-PCCH- ol o] §-3= o} S} 9]
e A5 vepdlth @A V-PCCHY & &t] 9] ofEel 2 ool & T3,
ol5ef o JQd A5 ¢ 4 9lal, V-PCCHY o t-§3li= ol 5~ 8 dulE
A

VUHO] E 8] H-E Q19 2 (vuh_attribute_index): o] E 2] F-E H|T] & tl] o] E]
FHAA A E = o ELRHE dolg o Qe A5 vhehdlth,

o |

H]

& fo

i e

fr L oL
SuiE Cu)
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[589]

[590]

[591]

[592]
[593]
[594]
[595]

[596]

[597]

[598]
[599]
[600]
[601]

[602]
[603]

[604]

VUHO E 8] H-E 91E] A Q19 2 (vuh_attribute_partition_index): o] E&]H-E
H T 2 HolH fFYloA Ay = o Eg{HE tgid 159 e ~E
BRI T

VUHY {19 2~ (vuh_map_index): ©] ko] &A= 45, dA] A1 oW Eg] £=
AEZHE 2EH § e 25 et

VUH A & 2] 1] t] 2 3= ¥ ZZ(vuh_auxiliary_video_flag): ©] %kl 1o]¥, #H
AW ED E= o E{HE Y HelE fule] @4 RAWSR/EE
EOMAHE H FJAEE BlH & ettt o] gho] 0o¥, A d x| v E g
E= o EdFE HUL dolH 3ol RAWR/E= EOMA B H EJIEES
ok g = e UERT

=

FOH
ot

N
T

5282 AA e Eel ©E V-PCCA-Hi 9] #lo] 2 EE ettt

E28& V-PCCH S 9] 7] o] £ 2(26040) ] A1) 0] T},

V-PCCH EFSI(vuh_unit_type)©| V-PCC3}e}n] B A E(VPCC_VPS)°|H,
V-PCC 1 9] #llo] 2 =3= ahe}n| B Al E(vpee_parameter_set( ))E 33+

V-PCCH-% EFR](vuh_unit_type)©] V-PCCO}E 2}~ d] o] B (VPCC_AD)©| ¥,
V-PCC 41 9] o] 2 =3= o}l Ea} A A H H| E A~ E (atlas_sub_bitstream( )<
A=

V-PCCHY EF)(vuh_unit_type)©] V-PCCOI5F3A] H|t]
t] o] E](VPCC_OVD), #| .¥] E 2] H]t] Q. H] o] E](VPCC_GVD), 3= ol Eg| {H E
H|t] 2 " o] El(VPCC_AVD)°| ¥, V-PCC -4 2] #lo] 2 =3=H]t] Q.
H| E 2 E ¥ (video_sub_bitstream( )3 ¥ 3}3ht}

olalol A, V-PCCH-H o] slo] 2 o) 23l yi= AR E M sic),

529:= A Ao Eo & wh}u] E A E(V-PCC parameter set) S WEFATE

529+= k28 ¥ o], A Ao Eol] & H| EAE o] {5-141(26020) <]
7 o] 2 =(26040)7F et B A EE E3ok= 49, e A B NEAE
LHERI T

5299 VPS= thae] AR ES S £ 5 o

2391 Elo] g ¥ (profile_tier_level ()): | EX~EH
HIEAEY S v skt .ash s d el gl thdh A g2 et
ZRIIE Holg A EL /IEA Hay & el
A FJAEEE Vet =d A2 5 2 Th(specifies restrictions on the
bitstreams and hence limits on the capabilities needed to decode the bitstreams.
Profiles, tiers, and levels may also be used to indicate interoperability points between
individual decoder implementations).

gtehv] B Al E o}o] t](vps_vpce_parameter_set_id): TF

2l deHEE
o] 8k x5 918 V-PCC VPS 9l 8t 2 2 & Al &8 4= 3 th(provides an

1o
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[605]

[606]

[607]

[608]

[609]

[610]

[611]

[612]

[613]

identifier for the V-PCC VPS for reference by other syntax elements).

o} 5 2}22 7H2 E(vps_atlas_count_minusl): ©] gkell 1S ¢ 3tA, A A
HEAEY ] (5= ol 58t AE9] B8 /|45 YEFAti(plus 1 indicates the
total number of supported atlases in the current bitstream).

of 5 et el whehA, vhE-of stebv B E o] S| B A B ¥ 234
'F Mq

Z Y WH|(vps_frame_width[ j ]): Q1 2= J& ZHi= o}l B8t A5 98 A4 )
AEEe V-PCC 229 W& YEbdleh 2289 vnl= 19 2 05 2=
olETAE §8 B V-PCCHEIE S #H ¥ w1 8] o] Uh(indicates the
V-PCC frame width in terms of integer luma samples for the atlas with index j. This
frame width is the nominal width that is associated with all V-PCC components for the
atlas with index j).

X ) =o](vps_frame_height[ j ): V2] E 2Ei= o}l 5~ E 98 H 4= Fnf

E59 V-PCCE Q) ol & Yehd 4= odth o] Ze|9) ol= 2 &
ZH= ol EgAE Y% RE V. PCCAXIAEESY A8 H wrjy
= o] o] Uh(indicates the V-PCC frame height in terms of integer luma samples for the
atlas with index j. This frame height is the nominal height that is associated with all
V-PCC components for the atlas with index j).

MAP7}-2 E (vps_map_count_minus1[ j ]): ©] gkell 12 H3}H, Q1 AJE 2H=
o} 5o o @ A oM Ee L oL HE HolHE Az A4
AFEE = &9 5 E WEFATH(plus | indicates the number of maps used for
encoding the geometry and attribute data for the atlas with index j).

MAP7Z}-2E (vps_map_count_minusl[j |)7F 0R. T} A1 H, TS I2}v| B 9]
shebul e A Eel o £38 5 k.

MAP7}& E (vps_map_count_minusl[ j 1)2] gkell whebA], t}2-2] steju] e o]
dtetvle] A Eo] ¥ ek 5= 3l

HE| S W 2EHE EA "LEHZ(vps multiple_map_streams_present_flag[ j ]): ©]
grol 0ol%l, Al 2)E Zhiz ofEefse] i e A Qv Ed] Bz o E{HE
ol 42 Ao Ee i ol EeRE MKl o 2EY 7ol EATE
UERIITE of ghol 1o]W, SIEl A5 Zh= ol 5 b aE 93 RE AW EY B
ANERE Yo Aol E HH & AEFH Sl EA48H-& YEbdtHequal to 0
indicates that all geometry or attribute maps for the atlas with index j are placed in a
single geometry or attribute video stream, respectively.
vps_multiple_map_streams_present_flag[ j ] equal to 1 indicates that all geometry or
attribute maps for the atlas with index j are placed in separate video streams).

HE]E Y 2EHE &4 &8 Z1(vps_multiple_map_streams_present_flag[ j )7}
1S e R, vps_map_absolute_coding_enabled_flag[ j ][ i |7} SFelv] € Al E o]
U] x& ¥ a1, 18X g2 -, vps_map_absolute_coding_enabled_flag[ j |[i |-
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[614]

[615]

[616]

[617]

[618]

[619]

[620]

[621]

135 7 == 3l

W PEFE Y Qo o] & 2 Z1(vps_map_absolute_coding_enabled_flag[ j ][ i
D: ol gkl 1019, e AJE 2h= ob 5 A8 A3 A E A5 2h= A v Ed
ol ojw g q) ey el Fuf glol s S vekdlnth o] ghol 1074,
Ae2JE zhiz ob 5ot a5 A A EAIE 2hz A Qv Er] flo] a1 o] H o
AP E YR wEA g2 A2 A HAR o588 UEbdthequal to 1
indicates that the geometry map with index i for the atlas with index j is coded without
any form of map prediction. vps_map_absolute_coding_enabled_flag[ j ][ i Jequal to O
indicates that the geometry map with index i for the atlas with index j is first predicted
from another, earlier coded map, prior to coding).

W REFE I Qo o] & &2 Z1(vps_map_absolute_coding_enabled_flag[ j ][
071019, Qe 20E zh= A QW Ex] flo] 9 2 M glo] A d &
LHERI T

W AEFE I Qo o] & &2 Z1(vps_map_absolute_coding_enabled_flag|[ j ][ i
D7F00]l 2L, 17F 08T} =19 vps_map_predictor_index_diff[ j 1[ i |7} o= V] €l
M Ee] ¢ 2ghE 4= v}, 18 A 8- 7%, vps_map_predictor_index_diff] j [ i
5= 07Hd = Sl

W Sz e g Q1 E) 2 2Fo](vps_map_predictor_index_diff[ j |[i]): ©] gk %
WEFE 7Y Qlof o] & Z2)| Z1(vps_map_absolute_coding_enabled_flag[ j ][ i )7}
009, AHAJE 2hi= ol 52t AE A8 A AIE 2= A o B q 9]

Y YEE AAEsE=dl A8 E Uhs used to compute the predictor of the geometry
map with index i for the atlas with index j when
vps_map_absolute_coding_enabled_flag| j ][ i ] is equal to 0).

eAd g v e FA) &= L(vps_auxiliary_video_present_flag[ j ]): ©] #k°]
1019, RAW 5= EOM  A] wllo] Bl o} & e )5 2= ol 52k A8 A%
ey Ar7F A By AEYHO R A= E A HH L
2EF ) A 7 & etk o] gho] 0ol|, A AJE 2= ol BBk A E
A A AR QAR vH & AER ) AGE A FEe
L} EF 9l Th(equal to 1 indicates that auxiliary information for the atlas with index j, i.e.
RAW or EOM patch data, may be stored in a separate video stream, refered to as the
auxiliary video stream. vps_auxiliary_video_present_flag| j ] equal to O indicates that

auxiliary information for the atlas with index j is not be stored in a separate video

stream).

o] -3+ A] 4 B (occupancy_information()): O] 7 #A] B] U] .0 A HAH AR E
X gstt}

A @ W E €] 4 B (geometry_information()): X| L. HE ] B[] Qo A E B E
racigae

o] E ¢] -E A H (attribute_information()): 9 E&]F-E H|t] Qo] A H B E
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[622] ol ~ 'l EA| =2 L(vps_extension_present_flag): 21 Bl 2> A A E o] |

[623]

[624]

[625]

[626]
[627]
[628]

[629]

[630]

[631]

Z o] (vps_extension_length)7} 32} 1| E] A E (vpec_parameter_set) A1 B 2~ -3z 0]]
EA32 Lehith of gtol 0017, 4182 e wE o] ~u A

71 o] (vps_extension_length)7} &= 4| 3} 2] &8-S W EF A TH(equal to 1 specifies that
the syntax element vps_extension_length is present in vpcc_parameter_set syntax
structure. vps_extension_present_flag equal to O specifies that syntax element
vps_extension_length is not present).

o] ~ gl 7 o] (vps_extension_length_minus1): ©] gkell 1-& TSI, o] A8 2
AYHEES B2 9-3F= o) 2= dl A v o] B (vps_extension_data_byte) L 2] E = 9]
N4E YEFA T (plus 1 specifies the number of vps_extension_data_byte elements
that follow this syntax element).

o] ~ &l A 7 o] (vps_extension_length_minus1)ol] kA, o] =€l A d o] E 7}
e E A Ee) o] E3HE 5 9l

o] ~ &l A © o] | (vps_extension_data_byte): ©] =Bl O 2 ¥ &= 4= gl

o gt o] &= E 313 4= AT (may have any value).

5302 Ao Bl up& o} gl -8 YERYIT]

5302 519 Q17T (10002), ;=42 o150, 52159 15, 182 £41 =],
5:20-219] Al 28l 5ol oA QI ¥ = B S 3= ol ek e ¢
Ve a2, 519 U 2T (10008), 16-179] U] 7T, 199] =41 4], 5239
A 2a'l 5ol o e A v 2 B iz B A& 2 8lshE ol Bt T g eI

obF et Y YL it 1= s o] o] B 295 2 e = sy
ol o] Bt A EE vhd 5 vk BFY & of et Q) o] AR
gAolth BtY 2F of5ek s 2 YA B0 HYES x3eTh Y 2
B 25 A E g EE A gL E}O' 1ol shuhe] Bt el &2 5 Tk
LA ALY B EE] A 9E g Ak o] REoA, B T (= BFY)]
obEets T ALY Bl g JFA o o Eet s T Q] B fe
0‘%5 SEFS ok 2302 AA o Bl whE o5 ek Z Qo] Bl B
A 1% FEM G S YErdIT of S8k T gle] 2470 9] BHd E(67h 9] B Y
d5 24l 8d 295) Do A4S B 1w 58 5300 A gL
Al Eol] e B 1% 2 5o 78 glol, 8 1F ol Bdel t§E =
fol & ARE 4= Utk

=, Al el S0l whebA, BRd T135(30000)E BFE(30010)°l T3-S,

A(30010)% A 5= vt E 4, BF1(30010)- BF SHE[ Aol 58k,
Bl sl o7 A9 4 glo) ;\]:LL%EI Ao WAL o]9} ol s H 44
& ¥A o] whebA A Ho] A= 5

o

=



67

WO 2021/206365 PCT/KR2021/004045

[632] =312 Ao &0 wfE ol 5Tt~ H|EAER S F 25 VeI

[633] =31 2262 ¥ E 2 E2(2600002] 541(26020)°] 0] & = (26040)7F
ol A HEAEY S AEetE oA & YERIT

[634] AN Fol i g0 A H = ARE k= Sl = FAE = gl
AN S0 e, BN EAEY S HEAEY 0 R aE 4= gl

[635] AAld ol 2 o} S A HEAEY 2 S 2EY Uy, A AEY” Y
5 28T St

[636] A g & AE ~EY d {52 ASPS(Atlas Sequence Parameter Set, 5=
34 7k#&), AAPS(Atlas Adaptation Parameter Set, 5= 37 #+%2), AFPS(Atlas Frame
Parameter Set, &= 35 %), 8t} 1= 3hi} o] 4b2] ol 58t~ B 1 E 5, s
1= Shuf o] el ofl Al E SELE, 8kt iz st o] o] =-ol| 4lE SElE & 717t
EES At

[637]  Z31& Fshd, o 5ot HH B EXEH S AEsh= V-PCC 4 9] V-PCC
Y Ho] == et = sk o] o] AME AEY NAL Y52 A4 E
ek

[638] olgtol| A, :2319] ol et~ H|EAER ] 23y = AR o A EAE A gt

[639]

[640] =32 AAd Bl uhE 1 E SFe9-E HolHE 35l | EAEY
TR AE 22 el AT, A% A5 W R W F W fue)
& el & veblT.

[641] X322 =319 ol &g~ v EAEY ] ¥ 3y = do]E o] A8 A5 el

[642] AEZEHERY &Y /Y ZAIA
H}-o] E(ssnh_unit_size_precision_bytes_minus1): ©] gkoll 12 ¢ 3}H, vlo] E
REAE 2EMNALFHE W AIE 2EH E /Yl
Alo] Z(ssnu_nal_unit_size) D] HE 2] A E et AEA2EHYE {4
& 7 2] A] A vlo] E(ssnh_unit_size_precision_bytes_minus1)= 0 ] #] 7]
Hel el & 5 Atk

[643] ME2EHTHY I {451 ALo] Z(ssnu_nal_unit_size): $53F= 9 74 9
vpol E fj Aol =& ettt AE2Ed 9 /45 d 75 Aol =5 YEhd =)
ALE-E = B E £ 9] 7] 975= (ssnh_unit_size_precision_bytes_minus] + 1) * 82} £-&
T AT

[644] 54 vlo] E {8 (NumBytesInNalUnit): HFo] E W & §-11 2] Alo] =&
LR T

[645] Hl-o] E 43(NumBytesInRbsp): & R 2] #|o] 2 E o &3}= Hlo| EE S
YER L, Al 22 273 4=

[646]  HFO] E(rbsp_byte[ i ]): RBSPS] it A ufo] Eo|t} RBSP = Hlo| EE 9] A EH ¥
ANdz=2 5d" 5 9l

[647] Y ¥ 8] & A & 8] E(nal_forbidden_zero_bit): A Z(0)¢} 22 9= A th NAL
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mite] QFEAZES 93 A}8 5= Aol go] o] opgt &)
(6481 S EhS)al_unit_type) E337) 2 9k 71 A oleh w frul TRl
 §5l0] 395 = RBSP dlo|E] 29| 42 hebilch
[649] o g o]o] ofo]t](nal_layer_id): ACL & f-}l o] £:8}= #lolo 2] AEA} &=
= ACL W fr50] 585 gojole] Al HAE el
[650] 9 ¥l ¥ ofo]t](nal_temporal_id_plusl): ©] gkell 12 Wi, & -5l &y
AEAE eI

[651]
[652] 5332 Ao s wE Y {43 EFY S YERA T
[653] 33 319 A 2EH F FH Y E FH Y E FY Fud 23hE =

5 B o] E 75 Hebdt

[654]  NAL E# ¢ (NAL_TRAIL): NON-TSA, NON STSA E# U o} &}
Yo mEE g TIygol d fFulel £8E 4 vk & 745 o] RBSPAI E 2~
T2 obEek B T1F #l o] o (atlas_tile_group_layer_rbsp()) =& o &t~
Bl 2 o] of(atlas_tile_layer_rbsp( ))°l Tl & - 9] E}Y] &3 22 ACLo] ¥t}
A Eol whet Bt T1F-S BFd el o33 5 ST

[655]  NALTSA: TSA o}-5eh 2| de] i Bt 1550] & 75l 2394 &
ATk & FY o RBSP A ¥l 2~ 2= olEd A~ B 1F
g o] o] (atlas_tile_group_layer_rbsp()) == o} 58t~ EFY
g o] o] (atlas_tile_layer_rbsp())°]th. & #- 2] €] & 2~3= ACLo| T}

[656]  NAL_STSA:STSA o}5e}t2 Zeqle] I e gd 5o o frylel ®3Hd
ATk & FY o RBSP A ¥~ L= o5~ Y 1F
9 2] o] (atlas_tile_group_layer_rbsp()) == o} 58t~ EFY
) o] ] (atlas_tile_layer_rbsp())°|TF. & A o] B¢ 2 2:3= ACLo| .

[657]  NAL RADL: RADL o}5g2 = gjolo] sulg gl 18o] b §yle] %312
T ATk & FH e RBSP Al ¥l A 2= ol 5 gl BFY 1F
g o] o] (atlas_tile_group_layer rbsp()) == o} 5+~ EFY
gl o] o} (atlas_tile_layer_rbsp())°|T}F. & i o] B 22 23= ACLo| .

[658]  NAL_RASL:RASL o}5h2 Ze9]o] | ¥l 8 1Fo] & frilel 3=
T ATk & FH 2 RBSP Al ¥l A 2= ol 5 g A Bl T1F
g o] o] (atlas_tile_group_layer_rbsp()) =& oFE &+ EFY
g o] 9] (atlas_tile_layer_rbsp())°]th. & §4 o] B} =l ~= ACLO| T}

[659] NAL_SKIP: =71 o} 52} 2~ e o] 39 e 1F0] & fylol 234
= olth & -yl o RBSP Al A - x3= ol 5 et~ Bl 18
g o] o] (atlas_tile_group_layer_rbsp()) =& o} 52k~ EFY
g o] o] (atlas_tile_layer_rbsp( ))°lth. & f-41 o] 1] &l == ACLo| T}

[660]  NAL_RSV_ACL_6 W#] NAL_RSV_ACL_9: ¢ 2%l -IRAP ACL NAL %

EFQI ol I fulol £3E 5 ok & fule] b9 2otz acLel T,
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[661]

[662]

[663]

[664]

[665]

[666]

[667]

[668]

[669]

[670]

[671]

NAL_BLA W_LP, NAL BLA_W_RADL, NAL _BLA N_LP: BLA o}&5&}~
zyQlel I E B 250l E fulol 23 5= vk & 75 9] RBSP Al ¥~
TZ ol B Y 1F @l o] of(atlas_tile_group_layer_rbsp()) 1= o} 5 &2
Bl gl o] of(atlas_tile_layer_rbsp())°]th. & -1 9] E}] Eell &~ ACLo| ],

NAL_GBLA_W_LP, NAL_GBLA_W_RADL, NAL_GBLA_N_LP: GBLA
olS et Zy Qo] I H B Y 1ol & frulel £3HE ¢ vk frule
RBSP 218 2~ G322 o} 582~ BFY Z1F 9l o] 9] (atlas_tile_group_layer_rbsp( ))
T olEgk2 B Y 2ol of(atlas_tile_layer_rbsp())olth & Fil 2] B} Sl A~
ACLe|t}.

NAL_IDR_W_RADL, NAL_IDR_N_LP: IDR o5&} 2~ &9l o] 3 ¥ gl
1ol frylell 3 ¢ vk 5l RBSP A Bl A = ol ek B
“15% @l o] of(atlas_tile_group_layer_rbsp()) H+= o} 52~ Bl Y
? o] o (atlas_tile_layer_rbsp( ))olth. & -4 2] B} ] &2l 2= ACLO| T

NAL_GIDR_W_RADL, NAL_GIDR_N_LP: GIDR ¢}E5&} 2~ Z#Qleo] I ¥
Bl T2Fol & frulel a2gE 4 Qlrh d {5 9] RBSP Q1 8l A~ 2= ol 58k
Bl “135 7 o] of(atlas_tile_group_layer_rbsp()) iz o5&k~ EFY
& o] 9 (atlas_tile_layer_rbsp( ))olth. & 4 2] E}Y] &3 22= ACLo|th

NAL_CRA: CRA o}5et2 o] i d Bt 153 0] & #5lol 34 &=
Utk & o RBSP A 2 2= ol Edt = B 1%

g o] o] (atlas_tile_group_layer_rbsp()) == o} 58t~ B} Y
g o] o] (atlas_tile_layer_rbsp())°lt}. & #1 2] EFQ] S 223= ACLO| T,

NAL_GCRA: GCRA o} 52t Z el o] | Bt 1550 & ol ¥3hd
ATk & S RBSP AV B 2 s of SRk BH 1R
g o] o] (atlas_tile_group_layer_rbsp()) == o} 58t~ EFY
g o] o] (atlas_tile_layer_rbsp())°]th. & H- o] €] & 2~1= ACLo| T}

NAL_IRAP_ACL_22, NAL_IRAP_ACL_23: ] °f¥l IRAP ACL NAL -}
ehel o] b fulol Eahw A oleh W fu1o] ehel Fel i AcLol .

NAL_RSV_ACL_24 W *] NAL_RSV_ACL_31: <] °¥l non-IRAP ACL NAL %
Bl Eol & el 232 5 vt . g fH 9 5§ 32+ ACLo|

NAL_ASPS: o} 22 A 112 shehule] ALE7) o 50] £8e 4 Rk &
51 9] RBSP A8~ G- 2= ol 52 Al g 2 vheba| g
A E (atlas_sequence_parameter_set_rbsp ( ))°] T} & F4l 2] 8] S8 &+
non-ACL ©]t}.

NAL_AFPS: o}5 et 2= Q) gt ] Al EZLE fylol] ke 4= odvk. &
2] RBSP Al 8l 2~ Gt 2= ol 5 gl Z g9 utebu| E] A E(atlas_ frame
_parameter_set_rbsp ())°]th. & -5 9] BF]] & 2 22 non-ACL ©| T,

NAL_AUD: o] Al §-% t] 2] 1] Bl (Access unit delimiter)7} & f-H o] E 3= 4=
AT & S o RBSP Al B 2 2= of Al 2= {5l
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[672]

[673]

[674]

[675]

[676]

[677]

[678]

[679]
[680]
[681]
[682]

[683]

[684]

[685]

t] 2] ] B (access_unit_delimiter_rbsp ()|t} & /A 2] B} &2 2= non-ACL
ot}

NAL_VPCC_AUD: V-PCC o} Al 2= -4 tl e e 7} f-5lof] 23+ 5= 2]

Y 5412l RBSP Al Bl A - %3= of Kﬂ_/: R ] 2] 1] B (access_unit_delimiter_rbsp
(nelth & #4529l B} & 8] 2= non-ACL ©] T}

NAL_EOS: & 4 Elglo] = @8 A~ 4= 9t} & f-51 2] RBSP
AEN 2 2= dlE 9 H Al ~(end_of_seq_rbsp ())°] T & - 9] EFY
=3 2~ non-ACL ©| t},

NAL_EOB: & 45! BElYlo] dl= 2B B EAEY o glvt. & /412 RBSP
A fLx= o= 9 H olEglA PSR!

HE~EZ (end_of_atlas_sub_bitstream_rbsp ( yolth. & 9] el S8l &=+
non-ACL ©]t}.

NAL_FD Filler: & % B}l o] EE d] o] H(filler_data_rbsp( )Y = AT}
419l B9 &8 2= non-ACL ©]t}.

NAL_PREFIX_NSEI, NAL_SUFFIX_NSEL: & 5! E}¢]o] = o] 414
A& wlE Qlal ~ " E A 1 (Non-essential supplemental enhancement
information)d <~ At} & 741 2] RBSP 21 ¥l 2~ -2 3= SEl(sei_rbsp ()|t} &
519 9] £ 2 += non-ACL ©]t}.

NAL_PREFIX_ESEI, NAL_SUFFIX_ESEI: & 4! E}qlo] o] 418 A &) wlg
Q18 2~ E A H (Essential supplemental enhancement information)d <~ AT} &

151 2] RBSP A1 8l 2 - 23= SEI(sei_rbsp ()olth. & #4519 €19 S~
non-ACL ©] ¢}

NAL_AAPS: & 51 BF] o] o} 522 of se o] A stebr] Bl Al E(Atlas
adaptation parameter set)d 5= ATk & 712 RBSP A ¥l A~ 2= ol 58~
ol sl e o] A w2} u] ] A E(atlas_adaptation_parameter_set_rbsp ( ))°|t}. & F-4 2]
EF}] £ 2 2~ non-ACL ©| T},

NAL_RSV_NACL_44 W] NAL_RSV_NACL 47: & 4 €} o] o okl
non-ACL NAL % Bt &4 = 2tk & {419 E}%' Z e 223 non-ACL ©] T},

NAL_UNSPEC_48 W #] NAL_UNSPEC_63: & % E}
non-ACL NAL - B E4Y = At} & FH ¢ E}O] =1

i

o N4 HA e
) 2~3= non-ACL ©| T},

5342 AN 5ol i ol ek Al 2 gtetu E A EE YERITH

5345 5319 ofEek v EAEY ] E3HE o5k Al 2 el
Al E(Atlas Sequence Parameter Set, ASPS)E U EF Wl T,

7} A& ~EY NAL f5 ob 5 et 2 gtefulE] A E, o] & 50, ASPS, AAPS,
AFPS, 8t} Bo3= St ol ko] obEdt 2 B 1w A B, | SEIE T StUE
Eohe = vt

ASPS= 71 BFd TLE(BF) Sl o] W] Al e s el E R a2 E = ASPS
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[686]
[687]

[688]

[689]

[690]

[691]

[692]

[693]

ALY

A g e AdEd] ofs) A= AR w2 s ol el A4 mYH

A HEELS 1383 5= gjr).
ASPSE t}&-o] deHEES 7313 5= gt}
ASPS o} 58t~ Al E 2 mhetuE A E

ASPS Z 2| ) YH|(asps_frame_width): H] T] & A E W E o] S} Al Eo
H-gohs A, AEEse] A e dile] ofEetx T vHl
L} EF 9l Th(indicates the atlas frame width in terms of integer number of samples, where
a sample corresponds to a luma sample of a video component).

ASPS >~ &9 =] (asps_frame_height): H] U] Q. A X d E o] Fn} A Eo
Heot= AE, AEE A A dad el olEets Y wolE
Y- el Th(indicates the atlas frame height in terms of integer number of samples,
where a sample corresponds to a luma sample of a video component).

ASPS 21 9| %] 9| 7] &5 Alo] Z(asps_log2_patch_packing_block_size):
obEetz A ES] 5 % 7 9A S A A= WS
PatchPackingBlockSize 2| 4L-& U-E}l Th(specifies the value of the variable
PatchPackingBlockSize, that is used for the horizontal and vertical placement of the
patches within the atlas).

ASPS &1 Wiz ol Seh s Tl oY FHEE
Isb(asps_log2_max_atlas_frame_order_cnt_lsb_minus4): o} 522 2 8¢ 2.1
FTHEEE Qg yad X 2 A 2~ ) AFE-3] = W 9= MaxAtlasFrmOrderCntLsb 2]

HE ‘I}E}‘ﬂ‘;}(specifies the value of the variable MaxAtlasFrmOrderCntLsb that is
used in the decoding process for the atlas frame order count).

ASPS "2~ U] 5] o} 52} 2
H 3 ¥ (asps_max_dec_atlas_frame_buffering_minus1): ©] gkoll 12 ¢ 84,
ofEgts T Q) 2 A BlHE the v H obEeks el
WAH O 72 Q5= Aol =5 YEFIA T (plus 1 specifies the maximum required
size of the decoded atlas frame buffer for the CAS in units of atlas frame storage
buffers).

ASPS T & w3 2 of 5t e 9]
= @l “Z(asps_long_term_ref_atlas_frames_flag): ©] ko] 00|, CAS W] = ¥
obETt T Qe QlH TS el AFEH = B dHE L ol ST
Zegdol glaS WEMRITh o Zlol 1019, T8 dls 2 of 5k Ze gl sl
CAS Wl shu} B3z sl o] o] i |l of 5t T 52 Qe ZHY s
o] 8% 4 & YEFA Tt (equal to 0 specifies that no long term reference atlas

frame is used for inter prediction of any coded atlas frame in the CAS.
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[694]

[695]

[696]

[697]

[698]

[699]

asps_long_term_ref_atlas_frames_flag equal to 1 specifies that long term reference
atlas frames may be used for inter prediction of one or more coded atlas frames in the
CAS).

ASPS #|H & of Eeh s L g Yl A E S
70 *(asps_num_ref_atlas_frame_lists_in_asps): ©}5 &2 A 2 ghh ] ] A E o
X3 G2 g 2E FZ(ref list_struct( rlsIdx )) A Bl A~ T2 52 45
el TH(specifies the number of the ref _list_struct( rlsIdx ) syntax structures
included in the atlas sequence parameter set).

ASPS Bl H 2 o} Eets T 9] g AEES]
70 <(asps_num_ref_atlas_frame_lists_in_asps)"-& dH T2~ g A E
T2 (ref_list_struct( i )7} oFE k2 Al 2 shehu| A A E o) = 4= )

ASPS ol o] E Q. ] <l el o] A & 2l “1(asps_use_eight_orientations_flag): ©] %ko]
0°1™, A AIE zhi= Zef|d W 182 J5 2= s x| 9] o =] . gf<lH o] A
e 2>(pdu_orientation_index[ i ][j 1)7F H 91 0 A1 (X = HEIT o]
ghol 1ok, THAIE 2= e W) IG5 2ha= sf 2] & A7 9 4]
Lelele o] A 19 2 (pdu_orientation_index[ i ][ j |)7F0 W A] 7(3£&He] M L&
L} E} A Th(equal to O specifies that the patch orientation index for a patch with index j
in a frame with index i, pdu_orientation_index[ i ][ j ], is in the range of O to 1,
inclusive. asps_use_eight_orientations_flag equal to 1 specifies that the patch
orientation index for a patch with index j in a frame with index i,
pdu_orientation_index[ i ][ j ], is in the range of 0 to 7, inclusive).

ASPSO] 2HIT] = 2 Al Q1o o] &
= @ “L(asps_extended_projection_enabled_flag): ©] ko] 0o]H = x] s 2 419
AE7F A ol Eet 2 B 1R i AA) obEek 2 BF el tiE] Al | = A
Fas Uepdth o] S a7t 1o, A T2 AM AR I A A obE et B
1 = dA) obETks Bl s A1 Y e YERA T

ASPS ;= = Al gk A} el ol &
< @l “L(asps_normal_axis_limits_quantization_enabled_flag): ©| #to] 10|, F#}3}
sten| el 5ol s vlol ¥l FUl, WA A vlol ] #-3, Ei= 1E A HeolH
R = & A AU EES S Astet=d A HAL Al 2P E S
LFERRIEE. o] ghol oo™, shA] dlol Bl FUl, m A s 2] vlol ¥ R4, = <1
A dol®] file] = 5 A A ES Aol A3t A8 HA Fes
Y- El I THequal to 1 specifies that quantization parameters shall be signalled and used
for quantizing the normal axis related elements of a patch data unit, a merge patch data
unit, or an inter patch data unit. If asps_normal_axis_limits_quantization_enabled_flag
is equal to 0, then no quantization is applied on any normal axis related elements of a
patch data unit, a merge patch data unit, or an inter patch data unit).

ASPS = = w2 g} gl Qlof o] &
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[700]

[701]

[702]

= @l ZL(asps_normal_axis_max_delta_value_enabled_flag): ©] ko] 10]H
AUl A& Zh= ﬁgﬂolg] Oldl AIE zt= g X9 X QW EE] AR gﬂxﬂﬁa I
A= = FHol WA mud A ZE gho] 7 3 2] dlol ¥ -, v A 3 A
dlol® i, iz AE oA dol8 Filol] et BIEAER W XA
Ae& YEHAITE o] ghol 0o, el 215 zhe 2]l i IE 218 2h=
w2 o] A @ E e 7‘i 144 AT A= =l FHo WA mud A ZE
grol zk s A wlol®l F-3, v A A dlol B #3, Ei= 1E s A] Hl ol ¥ ol
st B EAEY Z] 151X] %222 YEFA T (equal to 1 specifies that the
maximum nominal shift value of the normal axis that may be present in the geometry
information of a patch with index 1 in a frame with index j will be indicated in the
bitstream for each patch data unit, a merge patch data unit, or an inter patch data unit.
If asps_normal_axis_max_delta_value_enabled_flag is equal to O then the maximum
nominal shift value of the normal axis that may be present in the geometry information
of a patch with index i in a frame with index j shall not be be indicated in the bitstream
for each patch data unit, a merge patch data unit, or an inter patch data unit).

ASPS 2] F-H =% F Ol E ¢loo] &
= @ “L(asps_remove_duplicate_point_enabled_flag): ©] gto] 10]H, T 5%
FRIEZF RS- Qe o R thE EAESL FUT 2D H 3D A v Ed
AYU I ES S 2z EJAER] oM, 58 EAESC] A o5t
s g AAES R A e eI o] gho] 0o]H, BE ¥ EE 9]

271 ~E 2] ¥ & YEld thequal to 1 indicates that duplicated points are not
econstructed for the current atlas, where a duplicated point is a point with the same 2D
and 3D geometry coordinates as another point from a lower index map.
asps_remove_duplicate_point_enabled_flag equal to 0 indicates that all points are
reconstructed).

ASPS "2~ U] 5] o} 52} 2
H 3 ¥ (asps_max_dec_atlas_frame_buffering_minus1): ©] gkoll 12 ¢ 84,
obEehs Q) AEIA HHES FHE WCAS & A Hadd ofEet
Q) By WAH @ Alo] =& LEFI T (plus 1 specifies the maximum
required size of the decoded atlas frame buffer for the CAS in units of atlas frame
storage buffers).

ASPS I A Y] Q1 E 2" = “L(asps_pixel_deinterleaving_flag) ©| #to] 10]H,
A obEet 2B A3 UndE Ao Ee % o] ELHE w9t F A
PERRE 2opashl e 8B5S EFE2 e o] gol
001, @A) opEeto] thgohiz UaP A Ao Ee] Lo EelHE HlT] 97}
A e foriy HAEE £33 eI THequal to 1 indicates that the
decoded geometry and attribute videos for the current atlas contain spatially

interleaved pixels from two maps. asps_pixel_deinterleaving flag equal to 0 indicates
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[703]

[704]

[705]

[706]

[707]

[708]

that the decoded geometry and attribute videos corresponding to the current atlas
contain pixels from only a single map).

ASPS | %] 2] Al A~ Q1 &2l “L(asps_patch_precedence_order_flag): ©| £t©]
1o]d, @A) opEehssol thak oA Z e Al 2 (- )7 vl a2 oA 9
EATE et o] Fhol oo, A A of S k2ol ek x| T A 27t
a2y A9 9e Y& e thequal to 1 indicates that patch precedence for the
current atlas is the same as the decoding order. asps_patch_precedence_order_flag
equal to O indicates that patch precedence for the current atlas is the reverse of the
decoding order.)

ASPS %] Afo] = Ao r] EA)
<l “L(asps_patch_size_quantizer_present_flag): ©] gko] 10|, 3j %] Alo]=
FA}5} sl e Fo] ob ek Bl 1 #U] iz opels el Hul o]
EAGS b of ghol 0o]W, K] Aol = ¥ shehu| e So] EA 8k
%2 YEFA T equal to 1 indicates that the patch size quantization parameters are
present in an atlas tile group header. If asps_patch_size_quantizer_present_flag is
equal to 0, then the patch size quantization parameters are not present).

ASPS EOM 3| %] 1 o] o] & & 2l “1(asps_eom_patch_enabled_flag): o] #L]
1o]9, @A) ofE ko] that v of Al i vl Y &7k 5 7HA] fl= il 5
FFRE s AR E] FRE A ddE AR E F33T of gho] 0ol
g gl of A § BlH 75 7hA] fiA s ZF F 3 sl A S0
AFE=Aed #ae e 23st4] &S Vet

ASPS ¥R1E 27 5.9 Qlefo] &
= @ ZL(asps_point_local_reconstruction_enabled_flag): ©] ko] 10]H, XA E 27
gALEd RE R A o} Eetno] A HEAEY o A4S 5
A& UERITE o] gro oolW, ¥Q1E =4 g AESH R ddd
BR7L A of STt M EAEY ] EAEHA] 52 HEFI T (equal to
1 indicates that point local reconstruction mode information may be present in the
bitstream for the current atlas. asps_point_local_reconstruction_enabled_flag equal to
0 indicates that no information related to the point local reconstruction mode is present
in the bitstream for the current atlas).

ASPS ¥ 7} E (asps_map_count_minus1): ©] gkell 15 tlatH, A o} &t 2ol
et Al e E R o ERE tolHE A" st] Hsh AHE 5 3=
W =9] 7|5 YEFI TH(plus 1 indicates the number of maps that may be used for
encoding the geometry and attribute data for the current atlas).

ASPS I Al v Qe 2] 9 & ZL[iJ(asps_pixel_deinterleaving_map_flag[ i ]): o]
ghol 1o19, AR of 5 ek of QI 25 74 = Jloll thg-3ah= Had #

AW EY R ELFE HH 5] F 7kA] fl5l tl&3dh= sitdew
JE AR E HAES E3HS YErdn o ghel oo, A A ofEeh2 W
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[709]

[710]

[711]

[712]

[713]

[714]

[715]
[716]
[717]

[718]

[719]

[720]

A 2i% 2 eGSR TR AL E 3ol =ef 2 vl ol

e
HAHE JFEE (aspsﬁeomfﬁxﬁbnfcountfminus1): o] gtell 15
] =of Bl E W Afo] =& vt

ASPS A 7| o] 2 57| (asps_surface_thickness_minus1): ©| gkoll 18 T894,
asps_pixel_deinterleaving_flag(™=+ asps_pixel_interleaving_flag) S=+
asps_point_local_reconstruction_flag ©] 1?1 9§ &3HA =€ 912~ 7t 2
JE|Zdol EY 12 gk 3 wiAls Al gk 2ho] gk WEFI U (plus 1 specifies the
maximum absolute difference between an explicitly coded depth value and interpolated
depth value when asps_pixel_deinterleaving_enabled_flag or
asps_point_local_reconstruction_enabled_flag is equal to 1).

ASPS vui 32} B & E A =2 Z(asps_vui_parameters_present_flag): ©] %t©]
1o] ¥, vui_parameters( ) A ¥l 2 27} E 4] 8-S LFEFWILE, o] Zlo] po] W,
vui_parameters( ) 21 ¥ 2 -2 7} S A HA] o8-8 Y EFA THequal to 1 specifies
that the vui_parameters( ) syntax structure is present.
asps_vui_parameters_present_flag equal to 0 specifies that the vui_parameters( )
syntax structure is not present).

ASPS ¢} ~®lIX Z ¥ “I(asps_extension_flag): ©] 4ko] 0°]H,
asps_extension_data_flag 21 8] 2~ <l 2]t E 5 0] ASPS RBSP 41 812~ -2 1
EAEHA] oS L}E}‘ﬂiﬂr(equal to 0 specifies that no asps_extension_data_flag
syntax elements are present in the ASPS RBSP syntax structure).

ASPS ] ~®lIA Hl o8 &2l L(asps_extension_data_flag): T} 3F 453 714 4=
ol

E g d 2] v] E(rbsp_trailing_bits): RBSP H]©] ] 2] £ *] A (indication)3} 7|
el 2% ¥ E(stop bi) Q! 18 71 vlo] E A e}l (byte align)S &l 002
YA B EbinE S A $i B A 0w A g H

S35t AN Sl whE ol e s 29l shel e Al E B ek,

535 12319 ofEetA H EAEY ] 234 o Eet s 2 ¢l gt H
A E o] A A 2l e 2ol

ol 5k e Q) ghebv] B Al E(atlas frame parameter set, AFPS)&= Al 2 &
Bt} o] Ao o] AA Y FH ol BT A TS ALy = Al A
AYUHES S Egat= A2 25 2393k

AFPS o}5eh 2 9] sl e A E
o}-o] Y] (afps_atlas_frame_parameter_set_id): TFE A Bl 2~ A2 HE Zof o] &
x5 9gtolEut A~ 2] g E A EE A8 E

AFPS o}t Al 2 ahetu| B A E
o}-o] t (afps_atlas_sequence_parameter_set_id): ¢4 E] B o} 5}~ A] A ahe}v] g
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[721]

[722]

[723]

[724]

[725]

[726]

[727]

[728]

[729]

M Eol t gt asps_atlas_sequence_parameter_set_id #k-= W EF Ul (specifies the
value of asps_atlas_sequence_parameter_set_id for the active atlas sequence parameter
set).

o5l 2 #|¢) BlY 4 H (atlas_frame_tile_information( ): =368 323}

A g g

AFPS o} Z 8| 71 & A &2l ZL(afps_output_flag_present_flag): ©] #ko] 1019,
ATGH= Y| ¢ o} &2 ZL(atgh_frame_output_flag) 21 &~ A AET}L AHH
B 1% du &l A4 ¢S YERT o] ghol 001%™, ATGH2Z 8| 9} o}
<t L(atgh_frame_output_flag) 21 ¥ 2 AZ|AEZ} AHH Y 157 o= W
EASHA e HERI

AFPS @3 2= 219 2] 7} 5>(afps_num_ref_idx_default_active_minus1): ©]
%ol 18 tI 34, atgh_num_ref_idx_active_override_flag®] 091 B} 135 Ei=
Eldof] of ¢ ¥ 5= NumRefldxActive 2] FE % #k-& Y EFIATh(plus 1 specifies the
inferred value of the variable NumRefldxActive for the tile group with
atgh_num_ref_idx_active_override_flag equal to 0).

AFPS 3714 91 ¥ 4=(afps_additional_lt_afoc_lsb_len): 2| 3 H 2 o} 52}~
molelo] 914 vy EaA 2 ol A A= W
MaxLtAtlasFrmOrderCntLsb 2] k-8 Y-E} 9l Th(specifies the value of the variable
MaxLtAtlasFrmOrderCntLsb that is used in the decoding process for reference atlas

frame).

AFPS 3D ¥ A X H| E 712 E (afps_3d_pos_x_bit_count_minus1): ©] gkl 1=
U135} HH, afps_atlas_frame_parameter_set_idE 3 3231= ol 52t~ BHY 17 £+
obE e} Bhed U Q1] 2218 2= 917 9] pdu_3d_pos x[ j1¢] 4 E 2ol <]
gzl ol Hd Y v EE 9] /|5 Y EFH T (plus 1 specifies the number of bits
in the fixed-length representation of pdu_3d_pos_x| j ] of patch with index j in an atlas
tile group that refers to afps_atlas_frame_parameter_set_id).

AFPS 3D Z A A YH| E 7 E(afps_3d_pos_y_bit_count_minusl): ©| gkell 1S
U] 5} HH, afps_atlas_frame_parameter_set_id& A & 3= o} 52t BFY 13 £+
obEu}s Ehel 1 Q1218 2k 915 9] pdu_3d_pos yl j1¢] 2 E ol 2]
gz g Aol Y v EE 9] 7]E e TH(plus 1 specifies the number of bits
in the fixed-length representation of pdu_3d_pos_y[ j ] of patch with index j in an atlas
tile group that refers to afps_atlas_frame_parameter_set_id).

AFPS LOD X.E Qlof|o] & &2l Z1(afps_lod_mode_enabled_flag): ©] ko] 10]H,
LOD 3tetu e & o] sf 2] Well AT 5 e ettt of gho] 004,
LoDt & o] sf 2] W) EAeHA] a5 HHEbWT

AFPS Q.H 2}0] =EOM == 2l “I(afps_override_eom_for_depth_flag): ] 4L©]

109, afps_eom_number_of_patch_bit_count_minus1 2
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[730]

[731]

[732]

[733]

[734]

afps_eom_max_bit_count_minus12] ¢ko] WA o2 I EAER U] EA5HS
el T}, o] Zho] 0°]H, afps_eom_number_of patch_bit_count_minus]
Lafps_eom_max_bit_count_minus12] gko] A4 o2 {5 %S e T equal
to 1 indicates that the values of afps_eom_number_of_patch_bit_count_minus] and
afps_eom_max_bit_count_minus] is explicitly present in the bitstream.
afps_override_eom_for_depth_flag equal to O indicates that the values of
afps_eom_number_of_patch_bit_count_minus1 and afps_eom_max_bit_count_minus1
are implicitly derived).

AFPS EOM 2§ 2] H| E 7h¢-E 5 9]

7 <~(afps_eom_number_of_patch_bit_count_minusl): ©] kel 1= t3}H, o]

ol et Q) FebnH A ES AvkH ol 5ok T ¢l | EOM o Eg {E
A W AvE A e Ed sj x5 NGE HER ] fsliA AR E =

H| E Z 9] 7] E Y-EFHTH(plus 1 specifies the number of bits used to represent the
number of geometry patches associated in an EOM attribute patch in an atlas frame
that is associated with this atlas frame parameter set.).

AFPS EOM ¥ 2~ H| E 7}-2- E (afps_eom_max_bit_count_minus1): ©| #kell 1S
Ghe, of el Eetzs o) shebulE] A=) ¥kl o} et Zé9l W EOM
A9 Az A 2W £ 92 FEOM EAEES 9] A5 Ehiy] 91314
AHEE = B E S 9] 7 5& YEFAT(plus 1 specifies the number of bits used to
represent the number of EOM points per geometry patch associated with an EOM
attribute patch in an atlas frame that is associated with this atlas frame parameter set.).

AFPS RAW 3D YA M H|E 7} E WA B=
= @l “L(afps_raw_3d_pos_bit_count_explicit_mode_flag): ©] ko] 10]H,
rpdu_3d_pos_x, rpdu_3d_pos_y, Zrpdu_3d_pos_z2] 117 F o] 2]z 2] Al e o] A
] B] E &£ 9]| afps_atlas_frame_parameter_set_idE FZ38}= o}l 52t~ BFY T15F
& ] W atgh_raw_3d_pos_axis_bit_count_minus1°l] 2|3} JA| & o2 TS
el T}, o] gho] 009, atgh_raw_3d_pos_axis_bit_count_minus12] 4}9]

Al A o2 7S L EFA T (equal to 1 indicates that the number of bits in the
fixed-length representation of rpdu_3d_pos_x, rpdu_3d_pos_y, and rpdu_3d_pos_z is
explicitly coded by atgh_raw_3d_pos_axis_bit_count_minus] in the atlas tile group
header that refers to afps_atlas_frame_parameter_set_id.
afps_raw_3d_pos_bit_count_explicit_mode_flag equal to O indicates the value of
atgh_raw_3d_pos_axis_bit_count_minus] is implicitly derived).

AFPS @] ="l &2l “I(afps_extension_flag): ©] %ke] 0°] ¥, AFPS RBSP 21 &~
-3 W afps_extension_data_flag A Bl &~ A 2] HE Eo] EA5HA] &

L EF Al Th(equal to O specifies that no afps_extension_data_flag syntax elements are
present in the AFPS RBSP syntax structure).

AFPS ©] 2=/l Al d] o] ¥| & &l L(afps_extension_data_flag): ¢ 2~ €l A ¢
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[735]

[736]

[737]

[738]

[739]

[740]

[741]

[742]

[743]

5363 AAl e Sl whE obE ek Q) B
A X (atlas_frame_tile_information) & e T}

5362 52319] ob 5Tt H EAE ] 2314 of5ehs 29 Bhd A H.9
el o)},

AFTIo}E ek 2 U A= B} =l “L(afti_single_tile_in_atlas_frame_flag):

o] kol 1019, AFPS & &6tz 7 ob 5 et T ol 4 shite] Bhelo]
EA 8-S YebdT) o] gho] 00, AFPSE FZ23H= 7h ol 5 et | o
St o] ko] Bl o] EA)E-& YRl Th(equal to 1 specifies that there is only one
tile in each atlas frame referring to the AFPS. afti_single tile_in_atlas_frame flag
equal to O specifies that there is more than one tile in each atlas frame referring to the
AFPS).

AFTI 4% B} 23 0] &2l ZL(afti_uniform_tile_spacing_flag): ©| 4Lo]

1ol B A L 29 vl e Eol opE ek Telolo] thal FLlEsA
Wl =] 31, afti_tile_cols_width_minus1 Zafti_tile_rows_height_minus1, 21 ] %
LAREEE Ao} A 3t] A9 g ehict. o) ol ool ehel A
2 29 vk el Eol ohEehs malgle] thal FUFsHA LujE AL ok d
%) 3L, afti_num_tile_columns_minus1, afti_num_tile_rows_minus1, a list of syntax
element pairs afti_tile_column_width_minus1[ i ], afti_tile_row_height_minus1[ i ]
SO ANE A AYAEESS ARG eto] Al1d "W E S eI

AFTI B} Z & & U H](afti_tile_. cols width_minusl): ©| gtell 1S tlshd
afti_uniform_tile_spacing_flag7} 191 4%, 64X S5 2] &9 & U o} & 1j/]r/\
ze el 7 =52 5§ @@% Al gt et A4 52 UnlE YERAt(plus
1 specifies the width of the tile columns excluding the right-most tile column of the
atlas frame in units of 64 samples when afti_uniform_tile_spacing_flag is equal to 1).

AFTI B} 2 9- =0](afti_tile_rows_height_minus1): ©] gtol 18 B3}H
afti_uniform_tile_spacing_flag7} 191 745, 64 =52 @9 = Wl o} & E]r/\
=z el ntg B 252 A28 B 2559 ol E YR tHplus 1
specifies the height of the tile rows excluding the bottom tile row of the atlas frame in
units of 64 samples when afti_uniform_tile_spacing flag is equal to 1).

afti_uniform_tile_spacing_flag®] 10] o} ¥, t}3-o] A A E Fo] o} 5}~
29 Btd A E ol L3k

AFTI B} Z & 5 2] 7l 4*(afti_num_tile_columns_minus1): ©] #koll 1S ¢] &},
afti_uniform_tile_spacing_flag®] 031 4 -%-, o} 5t~ Z g & JE| M &h= el
A 52| 7|55 YEFI TH(plus 1 specifies the number of tile columns partitioning
the atlas frame when afti_uniform_tile_spacing_flag is equal to O

AFTI B} 2 9-59] 7l 4*(afti_num_tile_rows_minus1): ©] gkoll 15 | s}H
afti_uniform_tile_spacing_flag®] 091 74-%-, o} &2} Z g Q)-8 ste| - d 3F= Bl
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[744]

[745]

[746]

[747]

[748]

[749]

[750]

[751]

[752]

[753]

[754]

2559 715 E YEFA T (plus 1 specifies the number of tile rows partitioning the
atlas frame when pti_uniform_tile_spacing flag is equal to 0).

AFTI B} Z &) Y H|(afti_tile_column_width_minus1[i]): ©] Zkoll 1S ¢ &4,
6455 B E W IHA 8 A7l 2] UH]E YRt (plus 1 specifies the
width of the i-th tile column in units of 64 samples).

afti_num_tile_columns_minus1 Zt7HE AFTI B} A9 Yu| 7} ol &gt A ¢
Bt A Bl 3t

AFTI B} 29 3= 0](afti_tile_row_height_minus1[i]): ©] gkell 12 tl 35},
6455 9 E W IHA B 29-2] 0] & YR TH(plus 1 specifies the
height of the i-th tile row in units of 64 samples).

afti_num_tile_rows_minusl 4t 95 AFTI B} 2-¢ Fol7f ol &t~ Z <) el
A Hof| EE et

AFTI B} 155 o 7 = EFY =2l L(afti_single_tile_per_tile_group_flag): ©|
gtol 1019, AFPSE WEFW = 2 Bbd 155 (3= BF)ol shte] B =
E3H3HE vERTE o] ghol 0o ¥, o] AFPSE YU = BFY 1R (B EFY) o]
9] Bl Y o4& 3 4 9l &8 LEFA T (equal to 1 specifies that each tile
group that refers to this AFPS includes one tile. afti_single_tile_per_tile_group_flag
equal to O specifies that a tile group that refers to this AFPS may include more than
one tile.).

afti_num_tile_groups_in_atlas_frame_minus14koll 7] ¥F&}o], AFTI B}

Qe 2 (afti_tile_idx[i])7F oFEeh2 Z e S €b A Ko EHe )

AFTI B} 135 & A= EFY &3 ZL(afti_single_tile_per_tile_group_flag)©]
0°]', afti_num_tile_groups_in_atlas_frame_minus1©| o} 52} X< €l G 1.
W Ag e

AFTI b5 e 29l Wl B 255 (= B )9
70 <(afti_num_tile_groups_in_atlas_frame_minusl): AFPSE YEI = 7 o} E&t 2~
YA Wl 8 25 EEE B5Y)Y M55 YR SHplus 1 specifies the number
of tile groups in each atlas frame referring to the AFPS).

afti_num_tile_groups_in_atlas_frame_minus1 4t 7H Uh2-9] A2 HEE9]
obE et T Bhd R o) EErt

AFTI & 2| L E g} 98] X (afti_top_left_tile_idx[ i]): TH A B} 1H (=
Bt o] Bl ZE s o] YA g Bt o] B 21 ¥ 5 YEbdl th(specifies the
tile index of the tile located at the top-left corner of the i-th tile group).

AFTI v} @ 2% gl Q18] 2 P E}(afti_bottom_right_tile_idx_delta[ i ]):
afti_top_left_tile_idx[i] ¥ I'H A B} 15 (= EFY) Q] vle-Q &2 149
AR el o] B Q1d 2 ZF 2Fo] 4h-& Y EF Th(specifies the difference between
the tile index of the tile located at the bottom-right corner of the i-th tile group and
afti_top_left_tile_idx[ i ])
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[755]

[756]

[757]

[758]

[759]

[760]
[761]

[762]

[763]

[764]

[765]

AFTI A 229 9 5] = B Y 215 ool v =2 Z1(afti_signalled_tile_group_id_flag):
ol grol 1019, Z} Bt 1% = 7 ol ti & Bt 15 ofolt] = B
ofolt] 7} Al 1 ¥ ¥ S Y} EF Tl (equal to 1 specifies that the tile group ID for each
tile group is signalled).

AFTI A 19 " 5= BFd 2155 ofol
= #l ZL(afti_signalled_tile_group_id_flag)©] 1°] ¥,
afti_signalled_tile_group_id_length_minus1 2 afti_tile_group_id[ i |7} o} &2k
=e)9) el Aw v A 4 2l o] gkol 0ol W, el 1§ ofol v So]
SEEL LR

AFTI A 10 9 )32 B9 T1§ ofol Y]

7 o] (afti_signalled_tile_group_id_length_minus1): ©] #koll 1-& tlslH, 2182
A2 E afti_tile_group_id[ i | & YFEFH 7] 8l A AR E = HIEES i E
LhebIch E Aok A5, AE s el E Bl 1F Su] =i el S
atgh_address7} 912 5= 1 Th(plus 1 specifies the number of bits used to represent the
syntax element afti_tile_group_id[ i ] when present, and the syntax element
atgh_address in tile group headers.

AFTI B} “15 ofo| t](afti_tile_group_id[ i ]): PH A B} 15 (1= EFY) 9]
ololt] & YEFATE Al Bl A A2 E afti_tile_group_id[ i |2] 4do]+=
afti_signalled_tile_group_id_length_minus] o 1& ¢ 3l H| EE o] U}(speciﬁes the tile
group ID of the i-th tile group. The length of the afti_tile group_id[ i ] syntax element
is afti_signalled_tile_group_id_length_minus1 + 1 bits).

afti_num_tile_groups_in_atlas_frame_minus1 4t 9F& AFTI B} 135
of o]t (afti_tile_group_id[ i |)7} oF&2k2 e} BF Y A Woof] E3He T}

5372 AAdEo) mE ol 5 et 2 ol HE ol A vhet]
A E (atlas_adaptation_parameter_set)S W EFHT]

5378 1319 ol 5t R EAE Y| ¥}y = ol E gk of HlE o] A
vtehu| g A Eo|t},

AAPS RBSP = &t} Ho= sht o] o] I Hl ol Eab A~ = QlEe] IdH
B} 138 NALFH Sl o8 Fz23 = selue 52 £33, Ao g /]9
AAPS RBSP= 1] 3 2 M| ~9] 52 et Fo] %] R Eo] Mg HE =
Ao = k5T 54 AAPS RBSP2| &4 3}i= o] H o] &4 31 AAPS RBSP2
H| 24 312 o]o] ZITh

AAPS o} 5} ol H g o] A mteju|E| M E

AAPS o}-E g2 A 2 gt B A E
o}-o] ] (aaps_atlas_sequence_parameter_set_id): 4 E] B o} 5 &} 2~ A 2 b)) g
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[766]

[767]

[768]

[769]
[770]

[771]
[772]

[773]
[774]

[775]

[776]

[777]

[778]

[779]

[780]

[781]

A Eol thE ASPS of 5 et Al 2 e B A E
o}o] t](asps_atlas_sequence_parameter_set_id)2] gk-= L EFATE

AAPS 7Hi 2} 3l B & & A &2 L(aaps_camera_parameters_present_flag): ©]
ghol 1o, 7l e} stebw| B E o] @A obE ekl of HEH ol A THebr E A E W
EASHE vrERITE. o] ghol 0ol ¥, A A ol s el o] A Thebu] E] A Eo] o &
Zhe e} st e E o] EASHA &S eI

AAPS ¢ "l =2l “1(aaps_extension_flag): ©] gko] 0] ™, AAPS ¢ =&l /A
t o] B &2l “1(aaps_extension_data_flag) A B} 2= Al 2] H E 7} AAPS RBSP 2 8] 2~
T2 W S48k &&= WERA T

AAPS ¢ 2-®'l A tl] o] E] & 2l “1(aaps_extension_data_flag): ©] gk T}t 44-&

I ES A~
TS ek,

5382 A Ao 50 u}E o} 52 Jh| 2} 12} v] B (atlas_camera_parameters) S
LR T

%2382 %370 E 3y = o E ek shv| et shebn| B & WERH T

ACP 7} 2} 2@ (acp_camera_model): & A] o] 1 e o] A st} | g Al E 9}
ddE ¥RAE Seb5-E Y P Eol g h e 2d S YERT

acp_camera_model©] 0©] ¥, acp_camera_model 2] ©] & A ¥ x| &=t}

acp_camera_model©] 1°] %, acp_camera_model-> ©] 2 712} & (Orthographic)
Zhe e} 28 vl

acp_camera_model©] 2-255°] ¥, acp_camera_model<> 5% A}-8-2 9] 8] o oF=
T AT

ACP 27| Qlof| o] & =¥ ZL(acp_scale_enabled_flag): ©] gko] 1], & A
Fhl et 2ol o) gk ~A Y stefu] e Eo] EAIFHS Ve o] gho] 00,
AA Fhd e} Bodlo) gk ~A Y stefv| e Eo] EASHA] 5-& YERIT

ACP Q.3 Al Qlof| o] & =2 “L(acp_offset_enabled_flag): ©] ko] 10]H, & A
Fhl et 2ol tf gk @ Al sfeju] B E o] EAIFHS VeI o] gho] 00,
AA Fhe et Bl gk @ = Al stetv| e Eo] EAlSHA] & YEFIT

ACP Z | o] A 1ol o] & Z & Z1(acp_rotation_enabled_flag): ©] gko] 10]H, A A
Fhel e} 2o tf gk Z e o] stepu B Eo] EAE-S vERIT o] ghol 0014,
A Fhel| e} 2] gk 2 o)A st Eo] EAeHA] &S WERITH

ACP Z[d] % 227 Y (acp_scale_on_axis[ d ]): & A 7}l g} Z ol off 3+ 35 ol
2 A A[d]] ZES YERATE d9] gh2 0 Wx] 29] W9 el st 0,
L, 2% x5, y5, 25 247l g8 o

ACP Z[d] &3 Al (acp_offset_on_axis[ d ]): di= 0 WA 2 H A 4LE 7FX a2, A A
Fhe e} 2o gl gk dF& e XA 9] gh& Ve 0, 1,249 3 XF,
Y5, Z5 2t 7)o d-g3 4

ACP ZH| o] A gx(acp_rotation_gx): ¥ E] Y ¢ 2] 32 2] Al €] o] A (quaternion
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[782]

[783]

[784]

[785]

[786]

[787]

[788]

[789]

[790]
[791]
[792]
[793]
[794]
[795]

representation) = AF-8-3F= A A b el 2l o] 2 H o] Mol ek x AEWE gx
Lhebale.

ACP = H| o] A qy(acp_rotation_qy): # B A 2] 3= 2] Al €] ©] 4 (quaternion
representation) & AH-&6h= @A Fhvet o] REol o) thehy HXUE qyE
e,

ACP ZH| o] A gz(acp_rotation_gz): 7 E] Y 2] 32 2] Al €] o] A (quaternion
representation) = AF-E8h= A A 7| e Rdle] R ol Mo etz HEVE 25

eb.

il

539 AAdEoll & ol Eet 2 B T15F dlolo] H olE et A B 1
& tl & vEbdI T
539+ =319 o5k B EAE 0] E3hy] 5= of 5 ek el T15 #lo]of,
olEet 2~ Bt 15 & tlol .
ATGH o} &2~ Z# ¢ ghejr g A E
o}o] t](atgh_atlas_frame_parameter_set_id): & A o} 52k~ EFY 1559 o ¢
NE| B ol Eet Q) st E Al Eo] tf gk o5t Q) st H A E
o}o| t](afps_atlas_frame_parameter_set_id)2| #kS LEFATE
ATGH o}-& 2 of flH| o] ghefn g A E
o}o] t] (atgh_atlas_adaptation_parameter_set_id): & A o} 522~ B} 1559 o ¢
HNE]H o} Ze} 2 of e o] A mhefu] E] A Ed] T & o} e}~ of flE| o] A
2| B Al E o} o]t (aaps_atlas_adaptation_parameter_set_id)2| 4k L}EFHTE
ATGH o =8 ~~(atgh_address): B} 15 9] B} 15§ o] = 2~ 5 Yepdich
EABHA &= 9, o] = ~(atgh_address) ] & 0 & Ao R FEE 5
ATk B I o= A= 'Y 259 BY 1F ofolt ot}
o] = 2] 2~ (atgh_address)2] doli= Al1d W ¥ EFY 1F olol]
7 o] (afti_signalled_tile_group_id_length_minus1)°l| 1S ¢ ¢+ H]| E YU 4= T},
Alad g ® B 1F ofolt] ¥ L(afti_signalled_tile_group_id_flag)7} 0%!
7%, o] =) 2 (atgh_address)2] %2 0 WA
afti_num_tile_groups_in_atlas_frame_minus1 " ¢ W] 91S 5= lr}. v,
o] = ¢ 2 (atgh_address)2] %k 0 W A] 24(
afti_signalled_tile_group_id_length_minusl +1)- 1) *H ¢ W & 5 A}
ATGH EF{l(atgh_type): @A] ot Eet2~ Y 159 29 BFY S WERdIT
atgh_type©] 00, 819 & Q1E] o} 52k Bt 1% (P_TILE_GRP)©| t}.
atgh_type©] 1019, B})-2 Q1 E g} o}l 5t~ €Y 15 (I_TILE_GRP)°] U}
atgh_type©] 20| ¥, EF1-& SKIPO}E 2~ BF Y “15(SKIP_TILE_GRP)©]t}.
atgh_type©] 30|, E} -2 of oF& 2h-& YEldIT
ATGH o}& &2~ o} & “I(atgh_atlas_output_flag): U] 2 ¥ o}&ef2
o} % gl FH TR A AE JEgS = AT



83

WO 2021/206365 PCT/KR2021/004045

[796]

[797]

[798]

[799]

[800]

[801]

[802]

[803]

[804]

ATGH ©o}&5 22~ frm 2T cnt Isb(atgh_atlas_frm_order_cnt_lIsb): & #| o} 52}
B 2ol thek ol 2 QY JMeE RER
MaxAtlasFrmOrderCntLsb = VR T

ATGH @l ¥ H 2 o} 5 g2 Z ¢ 9) 2] A E SPS
= Y L(atgh_ref_atlas_frame_list_sps_flag): ©] gto| 10]H, A A o} 5} el
OF s olEE s Ty gl AE 7 AE]H ASPS W ref list_struct( rlsIdx
) A2 25 O] shuol] V&t EEE o &S UERITE o] ghol 0o,
A o}Eets B gl 2E] Yl s o Eek s 9] gl AET A A
olEet~ B 152 B 1F St W) A H o2 EEH ref list_struct( rlsIdx
YAV E 2 o] V] FEte] EEE 5 S-S WERIT

ATGH &l HH 2~ o} 58t g 8] 2 E A d X(atgh_ref_atlas_frame_list_idx):
A A o} 5t~ Y T1ol ik s H s ol Bk ] g AE Q)

) 2] W] o] A (derivation)2 ¥ 3l AF-8 %] = ref_list_struct( rlsIdx ) 21 8} 2~ -2 9]
ol E] B ASPS©ll 33 ref list_struct( rlsIdx )21 Bl 2~ T2 52| 8] ~E| o gt
e A5 ERT

ATGH 714 91 afoc Isb &= 4] & 2l “L[j](atgh_additional_afoc_lsb_present_flag] j
D: ol kol 1019, A A o} 5k el 7155l T3l atgh_additional_afoc_lsb_vall j
1ol EA13HS YEFTE o] gho] 0°]H, atgh_additional_afoc_Isb_vall j ]©]

EAl A F g vERdTL

ATGH 3714 9] afoc 1sb val[j](atgh_additional_afoc_lsb_val[ j ]): & #l] o} &2}
Bt 1%-S 913k FullAtlasFrmOrderCntLsbLt[ RlsIdx [ j 19] %S YERQITH

ATGH pos min z ¥ E}©] A (atgh_pos_min_z_quantizer specifies the quantizer that is
to be applied to the pdu_3d_pos_min_z[ p | value of the patch p. If
atgh_pos_min_z_quantizer is not present, its value is inferred to be equal to O.

ATGH pos 2 E} &t z FE}FO] A (atgh_pos_delta_max_z_quantizer): $1 &~ pE
2= 3 A1 9] pdu_3d_pos_delta_max_z[ p ] #kell 48 %= @Epo| A & YEHI.
o] gtol EAleHA FoH, 1419 & 0w FEd

ATGH 3| %] Alo] = x 132 HE}o| A (atgh_patch_size_x_info_quantizer):

A ApE ZE= | %] 2] W5 pdu_2d_size_x_minusl[ p |, mpdu_2d_delta_size_x[ p
], ipdu_2d_delta_size_x[ p ], rpdu_2d_size_x_minus1[ p ], U
epdu_2d_size_x_minusl[ p ]°ll 4-8& % = # E}©] #] PatchSizeXQuantizer2| #k-<

Y- EFJ T}, atgh_patch_size_x_info_quantizer®] <& 81| @8= 745, 1A 9] 3h&
asps_log2_patch_packing_block_size®} -2 A S 2 FE4 4 Ut}

ATGH 3| 2] Alo] = yQ1 3 A E} o] #] (atgh_patch_size_y_info_quantizer):

Al ~pE Zk= | %] 9] ¥ pdu_2d_size_y_minusl[ p ], mpdu_2d_delta_size_y[ p
], ipdu_2d_delta_size_y[ p ], rpdu_2d_size_y_minusl[ p ],
Yepdu_2d_size_y_minusl[ p ]Il 4]-8-%] = # E}©] 4] PatchSizeYQuantizer| #k-<
Y-EFJI T}, atgh_patch_size_y_info_quantizer©] <& 8F4] 8= 745, 141 9] 3h-&
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[805]

[806]

[807]

[808]
[809]
[810]
[811]
[812]

[813]

[814]

asps_log2_patch_packing_block_size®} - A o2 24 4= glt).

ATGH raw 3d pos 5 H| E 71 E(atgh_raw_3d_pos_axis_bit_count_minus1): ©]
gkoll 15 B89, rpdu_3d_pos_x, rpdu 3d_pos_y, rpdu_3d_pos_z2| 14 ¥
ol el ez el ol ] ol = 5] 8 ekt

ATGH W @3 2 e 2 e H e vjdfol=
= @l “Z(atgh_num_ref_idx_active_override_flag): ©] ko] 10|, A » Ag|HE
atgh_num_ref_idx_active_minus17} @ A] o}-5 e} 8} 15l thall EA)g
YU EFA T}, atgh_num_ref_idx_active_override_flag7} 00| &, 21 8 2 <l g
atgh_nurn_ref_idx_active_minus17]' S A Ee& vERAT
atgh_num_ref_idx_active_override_flag7} & A} 85H4] &8+ 745, 141 9] #k-& 07
e Aom =g 29,

ATGH g4 2|3 2 old 2~ oNE] H (atgh_num_ref idx_active_minus1): & A
olE et B T1w& vz dsty] Aal AMgE 7 e olEdk s TS
HHHl 28] ek WA H # sy H A QA AE ERA T NumRefldxActive 2
ghol 03t 22 A9, d o2 of B b2 2y Qlol] thgh dl w2 e 271 A
oot 62 2 2 gl A9 AL L 2 B8 S e,

byte_alignment : t] ©] ] 2] £-& indication 3} 7] 913l stop bit?l 1S F7}1F byte
aligns 918l 022 YA bitE S A -5 54 o2 ARgHt)

5402 A A o Eoll mhE HH W 2 2 E 2 T2 (ref_list_struct) S L EFHATE

5402 5390 23 = d T~ g iE Fxo|t

dH Y~ AEYE 7| 9=(num_ref_entries| rlsIdx ]): ref list_struct( rlsIdx )21 B 2~
T2 U ANELHEY MFE e

A2 o5 2 ¢ =2 L(st_ref atlas_frame_flag[ rlsldx [[i ]): ©] ko]
1019, ref list_struct( rlsIdx ) A1 Bl 2~ -2 Y iHA] A EZ 7} = & dHd
oSt 2| AEZ NS JERNT st_ref atlas_frame_flag[ rlsIdx ][ i |7}
001 %, ref_list_struct( rlsldx ) A1 Bl 2> A A E W A AEZ 75 | Ay Hd
obEet Q) AEZ S YEpATh EA8HA &= 5
st_ref_atlas_frame_flag[ rlsIdx ][ i]9] gk 13} & Ao =2 —i,: = 4= 9,

abs @ E} afoc st(abs_delta_afoc_st[ rlsIdx ][ i]): it %] SN E &] 7} ref_list_struct(
rlsldx ) A1 B2 2] E W HAE = | fuds of5eks 2 g dELS
A5, iHA dE o) o8 FxE = dA) ot~ B 1§ R ol Eg s
Ty do o5t T U] JHEE FE {F IS5 FE U9 W ~(absolute
difference)E Y} Elth == iH A Al E 2] 7} ref list_struct( rlsIdx ) 21 B 2~
dHE ] £ 8 g fH A olEd A 2 dEFo|al B AE &£ 8 #Hyd A
ol 5t g AdE 7} obd 79, ref list_struct( rlsIdx ) A1 ) 2~ -2 1 o] A
s HdAHsolEe s 2 Y 2 A dEZ o8l FxE = olEet A
I NES] ob 5ot QY JHEE FE A AEFE Y HAE YERT
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[815]

[816]

[817]
[818]

[819]

[820]

[821]

[822]

[823]

[824]

[825]

[826]

[827]

[828]

[829]

strpf A E 7] AFQl &2l ZL(strpf_entry_sign_flag[ rIsIdx ][ i]): ©] #ko] 10]9H
ABY 2 S22 ref list_struct( rlsIdx ) W i A IE ] 7} 03} A 0H.YF & 42

714-& YERATE strpf_entry_sign_flag[ rlsIdx ][ i ]©] 0°] ™, 21 & A -2
ref list_struct( rlsldx ) W it %] lE ] 7} 0Kt} 2H2 7S 7 & eIt
A A &= 9, strpf_entry_sign_flag[ rlsIdx ][ i]9] g2 13 Z2 5oz
FEd Yk

afoc 1sb It(afoc_Isb_1t[ rlsIdx ][ i ]): ref_list_struct( rlsIdx ) 21 8 2~ -2 ] iH A
AEG o F2HE=olEets Zede ofEet A Z8¢] QU] JH&E
X5 = MaxAtlasFrmOrderCntLsb | #k-2 YR TE afoc_Isb_lt[ risldx ][ i ] A1 2
J ‘j/] HE 9] Z10]3= asps_log2_max_atlas_frame_order_cnt_lsb_minus4 + 48] E ¢}

L4123 AA ) Eoll e ol Eek 2 B 14
t] o] ¥ (atlas_tile_group_data_unit)E Y- EFHTE

5412 5319 o} 5t~ M EAE ] E3hE = ol 5k~ Bl T
tlo] B o]t}

atgdu 3 %] 2= (atgdu_patch_mode[ p ]): @A o} 52t~ Bl 155 U 1€ 2 pE
7FA = & o] o) ¢t 3 %] 2= 5 e atgh_type = SKIP_TILE_GRP <&
7HA = Y 152 AA B Y IF ARV HAE dH s o5k L Y
-8t dA Bt 1539 2ol T A3k atgh_addressE 71X = EFY
J%QEPFH thol A EstA 7h9] E & e

TILE_GRP E}S] o} 52t Bl 1 H-Eo ot o) %] 2= gl 52 th &1

T A

HAEE(a tgdu_patch mode)7} 001, 21 2= T_INTRA©| 3L, ©]3= +=
Y E 3 %] 2= (Non-predicted Patch mode)E W EF AT

7)) 2] 2. = (atgdu_patch_mode)7} 10] ¥, 2"H 2}= I_RAW ©] a1, o] =
RAW XS E 3 X] .= (RAW Point Patch mode)& Y EF T}

7 2] 5. = (atgdu_patch_mode)7} 2019, 2] *H 2}= 1_EOM ©] iL, ©| = EOM
¥ QI E 3 X] ¥.=(EOM Point Patch mode)E Y- EF T}

7} 2] . E (atgdu_patch_mode)7} 3-13°] ¥, 2]"H 2}= _RESERVED ©] i1, ©] =
of ¢F ¥l ¥ =5 (Reserved modes)E L EFWITE

)| X] B E (atgdu_patch_mode)”7} 14°]H, 218 2}3= _END ©| 31, o] = 3} %]
B v ] o] 4 ¥ =(Patch termination mode)-‘é'“‘ vhepdich,

P_TILE _GRP Et§] o}-5et 2 Bt 1550l sk sfx] R = e &2 o
& Ak

3} X] B.E (atgdu_patch_mode)”7} 00] ¥ 2]"HZ}3= P_SKIPo] a1, o] = 3 X] 2 7]

.= (Patch Skip mode)E WEFHI T
9] %] 2= (atgdu_patch_mode)7} 10]' 28 2H= P_MERGE ©| i1, o] 3= 3| %]

]—,Q_
=

po

o
_\3
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[830]

[831]

[832]

[833]

[834]

[835]

[836]

[837]

[838]

[839]

[840]

[841]

[842]

[843]

[844]

™ X] .= (Patch Merge mode)E Y EFA T

7 2] B (atgdu_patch_mode)7} 20]H 2]"H 2}3= P_INTER ©] L, o] = <1 H
Mz Y E 3| x] ¥ = (Inter predicted Patch mode)E WEFATE
1 = (atgdu_patch_mode)7} 30| ¥ 218 z}= P_INTRA ©] 31, ©]
E 3 X] B.= (Non-predicted Patch mode)& Y- EF T},
X = (atgdu_patch_mode)7} 401 ¥ 2H 2= P_RAW ©] 31, ©]= RAW
] ¥ =(RAW Point Patch mode)& YEFH T}
3 2] ¥ = (atgdu_patch_mode)7} 501 2"H 2= P_EOM ©] 3L, ©| = EOM
| ¥ = (EOM Point Patch mode)E }EFH T}

9 2] ¥ = (atgdu_patch_mode)7} 6-130] ¥ 2] *H 2}+= P_RESERVED®]| i1, o] +=
of oF¥l ¥ = & (Reserved modes)-S L EFHATE

| X] ¥.E (atgdu_patch_mode)7} 14°]H 28 2}= P_END ©] i1, o] = 3} %]
B 1] d] o] A F.=(Patch termination mode)& YEFIT}H

SKIP_TILE_GRP Et§] oF5et2 Bt 1350 sk of %] = Y &2
e 28 5 Uk

3} %] ¥ (atgdu_patch_mode)7} 0], 21" #}= p_SKIPo] 3L, o] = o x| ~7]
2 = (Patch Skip mode)Z YHEFWITE,

(e
i

425 AA o S0l u}E 7 %] 4 B d] o] B (patch_information_data)E W EFATE

542%= 410 23455 A A B o] ol

2] AR d o] = x| 18 ~(patchldx) 2 3} %] &= (patchMode )oll whe}t
O3 4 ARE AGE =

% (atgh_type) ©|SKIP_TILE_GR ©]%, 22%] 3| %] t]o] & §-Y(
skip_patch_data_unit( patchldx ))o| A&= 5 I},
% (atgh_type)©] P_TILE_GR |, t} &3} 2 A EFo] Hdd o ).

TA A o7 X ¥ (patchMode)7}F P_SKIP o], 27] 3} %] d] o] g
- (skip_patch_data_unit( patchldx ))©] A & %] a1, 3] X] X.=( patchMode)”}
P_MERGE ©| ¥, W X] 9| X] ] o] E] f-(merge_patch_data_unit( patchIdx ))©]
Al g% a1, 9§ %] ¥.Z(patchMode) 7} P_INTRA o], 3 %] o] €]
- (patch_data_unit( patchldx ))°] &% 31, 9| %] F.Z=( patchMode)7}
P_INTER©| ™, 1 E] 7| %] d]o] ¥ Y (inter_patch_data_unit( patchldx ))©|
AL ¥ a1, 3 X ¥ Z (patchMode)7F P_RAW o] 9, 2 3 %] d] o] E]
% (raw_patch_data_unit( patchldx ))°©] A =% 31, 3| X] ¥ = (patchMode)”}
P_EOM °]™H, EOM 3} %] Hl o] & - (eom_patch_data_unit( patchldx ))o] = &=
T k.

B}l (atgh_type)©] I_TILE_GRO|™, th-3} 32 A ESo] A€ = gt
T-A 2 o7 )% BE(patchMode)7}F I_INTRA o], 3} %] dl o] g
- (patch_data_unit( patchldx ))©] A& = 31, 9| X] X = (patchMode)”} I_RAW
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[845]
[846]
[847]
[848]

[849]

[850]

[851]

[852]

[853]

[854]

[855]

[856]

[857]

[858]

o], RAW 3| %] t] o] ¥] f-% (raw_patch_data_unit( patchldx ))o| A &% 31, 7) %]
2 = (patchMode)7} I_EOM ©| ¥, EOM 3| %] d]o] ¥ f-Y(eom_patch_data_unit(

patchldx ))o] A&= 4= Qi)

5432 A A o Eofl w2 3 %] dlo] B Y (patch_data_unit) S YEFITE

438 5420 £3H9 9] x| vlo ] §Y o A4 ARE Ve,

pdu 2d A4 x(pdu_2d_pos_x[ p 1): 2| PatchPackingBlockSize ©l <] 3|
F A ¥ = tleGroupldx, @A o}E 2k B 15 ] #)A] poll o gk 3 %] vk d
Wb o] R 2 E I 9] xF{ A (EE HZE 2 AH)E YET

pdu 2d EA4 y(pdu_2d_pos_y[ p 1): 52| PatchPackingBlockSize ©l| ©] 3}
F A ¥ = tleGroupldx, @A o}E 2k B 1 ] B)X] poll o gk 3 %] vk d
Uho] gy 2 E 4 9] yHA R (EE § LZA)S eI

pdu 2d A}Fo] 2 x(pdu_2d_size_x_minus1[ p ]): ©] kel 18 Tl 3}H, tileGroupldx,
AA ol 5ot B 1% Wl Q1E 2 p & 7= #i R 9] AbstE Y] ghe
L ERA T

pdu 2d A}o] 2 y(pdu_2d_size_y_minus1[ p ]): ©] #kell 12 ¢t 814, tileGroupldx,
AA) obEet 2~ B 15 U 19 2 pE 7R = s 9] Al R Eol whE
Lehiet,

pdu 3d E A4 x(pdu_3d_pos_x[ p |): HAE & W& A ol 52t~ Y
7 e 2pE A = A W S E 9K ZRIEE A EY = A ZES
Lehuiet,

pdu 3d A4 y(pdu_3d_pos_y[ p ]): Flol A E F2 ut& A A olE2t2 B
27 1Y 2pE A= A U S E K] ZRIEE A EY = A ZES
Lehlet,

pdu 3d 3= #] 4 min z(pdu_3d_pos_min_z[ p ]): ==& F& 1}
Bl 159 Qe 2pE 7hA] = s ) HelE 9 %] 2R1E
RETERENEY

pdu 3d A DE} # 2 z(pdu_3d_pos_delta_max_z[ p |): <A 8= 4 1
& WE dA ol Edt A BY 159 A9 ApE 7HA = A | 259 =ujd
g | Aol ol thg ol BdE HERA 2] A e E MEE
W Sk Ao odE] = AZES] wuld WAl g eIt

pdu X 2 A o}o] t](pdu_projection_id[ p ]): & A o} &t BFY 152
e 2pE 7HA &= 9| x| of] et 2 Al Zdlo) g o] Qe A I
ZEAM Rl glas YEith

pdu .|l e o] A Q19 2 (pdu_orientation_index[ p ]): Th&2 #o] A A
ol F ek BH T15F 9] QlE 2pE THA] = s Ao th & 3 2] ]l e o] A
M EeE= R = LA
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X Identifier Rotation{ x ) Offset{ x)
0| FPONULL G M
1| FPO_SWAP L K
2| rpoRoTe0 ?: }15 {Pazcwd:?izae’fép] ~1}
[859] _ Patch2dSizeX[ p) — |
3| FPO_ROT180 goi Fii {Pa;c;.’fdﬁ‘ixﬂ’ég}”‘ﬂ
4| mororzro | (% 3] [Paschzasieesp1 -
5| FPO_MIRROR i}}l 2} {f'a:ch"cls zeX{pl— 1}
- PatchldSizeY{pl —
6| FromroTo0 | [° I?»s;ch"dﬁize:{{slu i
7| rromrotiso | [5 C] [pucenasimerip) - 1)

[860] pdu lod §1ef o] & =2 ZL(pdu_lod_enabled_flag[ p |): ©] kol 13} £ S H,
LoDt B Eo] @A 3 X]pel] o &l EAEHS vERAITE o] ghol 0ol
LODI} et B Eo] @A shx] o &l Al 3% A e ErIT

[861] pdu lod 227 Y x(pdu_lod_scale_x_minus1[ p ]): ¥ %] Z}3% Patch3dPosX[ p ]Il
2] 7] o] Aell, A o5t Y 159 19 2~pE 7HA = HA W
Tjo] EQ] i7“ Xg,q.iz ] 7(4'9‘51*L—LOD/\5’1]°]‘—£ QIJH% 1,}};}_15]41‘4_

[862]  pdulod 27| Dy(pdu lod_scale y[ p 1): 1 %] 3 Patch3dPosY[ p ]°ll Bl &}7]

ol Aol AA| o}Eet BlY 159 Q1P ApE 7= w A W] ERIESS 24y
F3rol &5 = LoDAAY Y HH E Ve

[863] FRJE 27 52 H o] H(point_local_reconstruction_data( patchldx )): ¥ Z T
ol A Q5 =4 5 o7 QlE &4 (missing) ¥ = EJEES SUT FAESE
sh7] Y1t AR E x et 4= gl

[864]

[865] SEIW| A] A1 (SEI Message)+= W 2, 2l 1 ~E A, t] 25 8|o] = th&
HA o] I LR MG A Ast) A Ao Eol uhe}, F 7HA] EF) 2] SEI
HIA A Eo] A& ATt o AlE R = o Aol At

[866] = ol A SEIMAI A &= a2 Z2A 20 tial] ZastA & 7 ATk
A X7 (Conforming) Ul AT E0] o} %35 QU ZAEXAAE 93t o] YR E
A sh=t] 275 A & 7 ATt

[867] o A1’d SEI M| A| A &2 V-PCC H| EXEH 9] Qg 1% J]’E o]aL,
HEAEg o2 R A AL 5 gl o A SET WA A &2 F 7HA] Efl &=
th# 2ol Zhe arel gk 4= 9l

[868] ﬂ%AwﬁﬁsmﬂM1g$mg%®%%ﬂﬂmd?i%£@£%%%,

=
O EAEY AFXAHAS J 3] Yl Dast AR S ¥
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[869]

[870]
[871]

[872]

[873]

[874]
[875]

[876]
[877]
[878]
[879]
[880]
[881]

[882]
[883]
[884]
[885]
[886]
[887]

T — X —_———

1=
3=
3, ob % Ehol W T T] AEWL QU ELEY AXWLE 93
1

S = ER R
%2 g8 152 2ol e ek

x FEHlFE AH
EREY 29 S et 29 H EJAE Seh9-= Al 2 (coded point
cloud sequence, CPCS)-& 3 &3}= V-PCC H{ EAEH & 5255 3 7o), V-PCC
v} 2} B] A E(V-PCC parameter set, VPS) T ¥ o} 52t~ M| EXE™ 2D
At @ o Al 9 v E~ER 2D Y@ A E A oM Ex
HEAEY A& E= 351 o] o 2D HIH Q. 1 ¢
HEXEYES AE3H= V-PCC S o2 FAE 5= gt
AA el Eol uhE /AR = ghd/A TR E Q13 e o] Bl (52202 20004,
$219] 21009)E B3l %2526 52 V-PCC H|EXE ™S 42215} a1,
U (%L70-72) = FRAE Eeh-5-& dlo]H 7} o u] %] Q1 7 5- o} o] Bl (%247)
o] 7]9kste], o]sto] AR E Rl Edl ol " st AT 5= 9l

m

1= H e

2

rO

ZAdeoly Tz

A Eol| upE WA = 3 A/A TTA E ] 4 d] o] B (52209] 20005,
%229 22000)S E& U (E70-72) i O E 9= dlo] 7} o] u| %] ¢]

745 ofol Bl(%47)S Falstal vl E ol ' e o 9l

HEWEY H]57YE E&(Volumetric visual track)

HEWEY HFYE EHL njt]o] 4 (MediaBox)2] 315 & B~ (HandlerBox)
W EFuEY vto] s EFY 'volv' ol 9 &l Al E 5= 9l

HEHYEZ 854 1] o] 3t (Volumetric visual media header)

Box Type: 'vvhd'

Container: MedialnformationBox

Mandatory: Yes

Quantity: Exactly one

HEFMEY H|FE ESE v|t] 2 A H ¥~ (MedialnformationBox) W
HHEWEY n|559 vjt]o & ¢ 22 (VolumetricVisualMediaHeaderBox) =
AL gt

aligned(8) class VolumetricVisualMediaHeaderBox

extends FullBox('vvhd', version =0, 1) {

o Bf 22l H da et = o)t
Z A E 2] (Volumetric visual sample entry)
= EFVEY HFY AS
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[888]

[889]
[890]
[891]

[892]
[893]
[894]

[895]
[896]

[897]
[898]
[899]
[900]
[901]
[902]

[903]
[904]
[905]
[906]

[907]
[908]

[909]

90

E Z](VolumetricVisualSampleEntry) & A} gt}

class VolumetricVisualSampleEntry(codingname) extends SampleEntry

(codingname){

unsigned int(8)[32] compressor_name;

}

PCT/KR20

21/004045

A YA Y (compressor name)-< QN EFE|H 245 9]¢k Lﬂ dolth. 1A

32ulo] E A g ¥ el 5 Qluh v ag
ulo] EZ 74X a1, UTF-82 AF&3}o] ¢
Hlo|EEo] 1 HE wpEt, 1ga

3] =]

S8t g8 he o] 5

)\0114_ o].JJE

#ol¥ = ulo] E5

olzmdE vy A

ExuiE L vF Y A& 5 (Volumetric visual samples)

Efo] 51 Alzghel] of s A o] # .

BEUEY R B

olsloll M, V-PCC Al 2=¥llol] mhE EF M EE BlFd Edo] 5= 35 4%

ol g 229 JAs AR E Hrgd i),
V-PCC -4 38l ¥2~(V-PCC unit header box)

ol ih22= V-PCCEH ] A& dlEe H BE v Q 1Y

Ed 59 ~7] A H (scheme information) W <=4 &
o] Mgy =dolHE 9gv
aligned(8) class VPCCUnitHeaderBox extends FullBox('vunt', version =0, 0) {

vpcc_unit_header() unit_header;

}

P
T 3

o] Uk~ 3= 9]¢} o] vpec_unit_header()E 3 ¢S}

V-PCC Y]] 74 vk~

V-PCC Y& -4 vf =
VPCCH] Z U 74 2| Z = (VPCCDecoderConfigurationRecord) & 3 §+3Ht}
class VPCCConfigurationBox extends Box('vpeC') {
VPCCDecoderConfigurationRecord() VPCCConfig;

,1011 79}_54% cﬁ

whato] of ==

gl o M B 12 Fold = 2

£rﬂ
_IEE <

-PCC

PR
—_—

S W iE
o] 745 &k vl ol E ©]
Alol Z "lol EE Z &3 32 Hlo]|E EERS
0o = M ¥

P
E‘F“())J\

Fd

HE
2l
=

_I}L b}
(m

=

]

AA

EHEAEYS YR

A -H- Y (SetupUnit) 01 &l o] %(arrayS)S BE °ﬂE€l of 2] | Z‘El

Z:E""éoﬂ q}cﬂ 7—]/\]31‘:’61—

gk vzl 74 9

T
A=

obE et

hzBde A E MM CR=A Fdd
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[910]
[911]
[912]
[913]
[914]
[915]
[916]
[917]

[918]
[919]

[920]
[921]
[922]
[923]
[924]
[925]
[926]
[927]
[928]

[929]
[930]
[931]
[932]

[933]

[934]

[935]

SEI WA A 53} gFol &A1 =

aligned(8) class VPCCDecoderConfigurationRecord {

unsigned int(8) configurationVersion = 1;

unsigned int(2) lengthSizeMinusOne;

bit(1) reserved = 1;

unsigned int(5) numOfVPCCParameterSets;

for (i=0; i < numOfVPCCParameterSets; i++) {

unsigned int(16) VPCCParameterSetLength;

vpee_unit(VPCCParameterSetLength) vpecParameterSet; // vpecParameterSet ©]
shebu] Bl = AT ISO/IEC 2309090 41 74 o | vpe} 2o},

}

of| & £, vpccParameterSet+= vps_v3c_parameter_set_id, vps_atlas_id,
vps_frame_width[ j ], vps_frame_height[ j ], vps_multiple _map_streams_present_flag[
j ], occupancy_information( j ), geometry_information( j ),
attribute_information( j ) & X1 E S¢}-5-= dlolHo| et B E E35 4=
ATt

unsigned int(8) numOfSetupUnitArrays;

for (j=0; j < numOfSetupUnitArrays; j++) {

bit(1) array_completeness;

bit(1) reserved = 0;

unsigned int(6) NAL_unit_type;

unsigned int(8) numNALUnits;

for (i=0; i < numNALUDnits; i++) {

unsigned int(16) SetupUnitLength;

nal_unit(SetupUnitLength) setupUnit; // setupUnit=> 3% T4 ISO/IEC
23090-5°1141 4 o] ¥ vfef .

}

}

}

-’38 # (configurationVersion)= H 2 = o|t}, gl Z=of tf gt ¢ B 713t
Wk w A gul ol Wt Qs EA1E 5 9

7] o] A}-o] Z(lengthSizeMinusOne): ©] gtell 1= Tl sHH, o] 4 d =7}
285 = 2E¥ Wl V-PCC A% W NAL 4 4 o] (NALUnitLength) A =2
Ho] E5 W ol & vErH.

o & 5of, Info] E&] Ale] == 09 gho® BAIE Q) o] =9 3
olEetn A EAE- st WM& ~ER Y 3§ U (sample_stream_nal_header) U]
ssnh_unit_size_precision_bytes_minus1 ¢} & 4= AT},

V-PCC 3tehi B M| EE 2] 7] <=(numOfVPCCParameterSets): T T -4



92

WO 2021/206365 PCT/KR2021/004045

[936]

[937]

[938]

[939]

[940]

[941]

[942]

[943]

[944]

[945]
[946]
[947]

dms o) A9 Y H = V-PCC Shebn B ALE §R S )5S ek,

V-PCC 3}&}v| B Al E Z o] (VPCCParameterSetLength): V-PCC 3211 B A E
A= o] uho] £ ) Abo] =& vehich,

V-PCC 3}2} 1] B] A E (vpecParameterSet): vpee_parameter_set() 5 A & a8}
VPCC_VPS B¢} €] V-PCC 5l o]t}

A F o] ol 2] 7l (numOfSetupUnitArrays): A Al ¥ = EF Y
obE et NAL frHl &9 o glol &9 7}+& yetdith

ol gl o] ¢+ S(array_completeness): ©] ko] 10]H, 017 B}l o] &

o5 2} NAL fril &0l th el elloll &AletaL, 2EH ff §l&-& Hebdth o]
gkol oo, A A1 Bt o] 3714 ¢l o} 582 NAL il &0 2ER f A1
T U HEHIT HEE 2 588 e S EY vsldl o8] Al
=t

NAL % EFI(NAL_unit_type): Ths-2] of @l o] W] o} &2~ NAL S &9
EFS1E& YFEFYITE NAL_ASPS, NAL_AFPS, NAL_AAPS, NAL_PREFIX_ESEI,
NAL_SUFFIX_ESEI, NAL_PREFIX_NSEI, or NAL_SUFFIX_NSEI atlas NAL
Fol 5 vhehils ghE e s 5 9)

NALAH & 9] 7] 52 (numNALUnits): ©] 74 #| 227} 45 1= 2 Ed o] tfgh
T4 dlZ= W 23 A Al E B}l 9] of 58k NAL 7 59 7158 HEb il
SEI o] #|°]i= @2 SEI WiA| Al 5 o2 ¥ 3}t &= Qi)

AL H-H 4ol (SetupUnitLength): A Q- =9 ufo] E U] Alo] =&
et} do] == NAL #5 &lt] 3 NAL #-4 slo] =9 Apo] =&
Eghet 4= 9o, Aol A= A & EdtebA] =ttt

Al Y (setupUnit): EFY) NAL_ASPS, NAL_AFPS, NAL_PREFIX_ESEI,
NAL_PREFIX_NSEI, NAL_SUFFIX_ESEI ®=:=NAL_SUFFIX_NSEI¢]
NALF S & 238 = vk A il f SAeHA] &= 47,

E} 9! NAL_ASPS(atlas sequence parameter set), NAL_AFPS(atlas frame parameter
set), NAL_AAPS(Atlas adaptation parameter), NAL_PREFIX_ESEI,
NAL_PREFIX_NSEI, NAL_SUFFIX_ESEI ¥==NAL_SUFFIX_NSEI §4 &

FZ 313k 4= It} NAL_PREFIX_ESEI(Essential supplemental enhancement
information, sei_rbsp( )), NAL_PREFIX_NSEI(Non-essential supplemental
enhancement information, sei_rbsp( )), NAL_SUFFIX_ESEI(Essential supplemental
enhancement information, sei_rbsp( )) BEE=NAL_SUFFIX_NSEI(Non-essential
supplemental enhancement information, sei_rbsp( ))<= SEI¥|A| A &-& -3t 4=
UTH SEIHIA A & AA = ~Ed st ARE AT o v} o] gk
SEIS] o A= §-A]-tlo] ¥ SEIY = T}

il
1o

»

S44%= A A o Eofl w2 V-PCC o} 5 eh 2~ P o] A ubzolt),
544%= V-PCC A] 2= ¥llof] & 11 (570-72) = ofo] Bl(E47)0) 2 3H= =
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[948]

[949]
[950]
[951]
[952]

[953]
[954]
[955]
[956]
[957]
[958]
[959]
[960]
[961]
[962]
[963]
[964]
[965]
[966]
[967]
[968]
[969]
[970]
[971]
[972]

[973]

[974]

V-PCCol=22s He o)A vk 2o|t),

A A of| o u}E V-PCC o} 5 &2 H o] A BH(V-PCC atlas relation box)+=
1Al o] S0 w}E VPCColE 8t~ Hdlol A 2] & =(VPCCAtlasRelationRecord) =
3 A

class VPCCAdtlasRelationBox extends Box('vpcA') {

VPCCAtlasRelationRecord VPCCAtlas;

}

VPCCAtlasRelationRecordE= &5 9] o} &d} A H|ol g & E¢dl= ol &)~
NEEREYS 1Y ey] 98 Fxolm, olE e tloE7h 413
Rz obE ek Bl 1 E o] ¥ 2 E(lisnh okoltl(id) R/E S ok Eek 2 Hlol ]
el A 5ol ARE T 5 vk

aligned(8) class VPCCAtlasRelationRecord {

bit(1) entry_point_flag;

>

B

unsigned int(8) num_atlas_data;

for (i=0; i<num_atlas_data; i++) {

unsigned int(8) atlas_id;

unsigned int(8) num_atlas_tile_groups;

for (j=0; j<num_atlas_tile_groups; j++) {

unsigned int(16) atlas_tile_group_id;

}

unsigned int(8) num_vpcc_component_track_groups;
for (k=0; k<num_vpcc_component_track_groups; k++) {
unsigned int(32) vpcc_component_track_group_id;

}

unsigned int(8) num_vpcc_component_tracks;

for (p=0; p<num_vpcc_component_tracks; p++) {
unsigned int(32) vpcc_component_track_id;

}

—_—

AEg] ¥AE = I(entry_point_flag)i= E F(true) == 7 3 (false) 4L-S
7HA = EH 2], rue A5 H52 V-PCC trackE 5 A EZ ¥ E(entry
point) & AR&-¥ = V-PCC E & 91-& e =t AH&E = v} 9] V-PCC
EdE 5 1719 V-PCC E Tt entry_point_flag 4k°] trueZ A}-8-¥] = A o]
HAAE AT 17) o] 42 V-PCC track®l true® A A € =% Qlt},

ol5 g}~ o] 7l 4*(num_atlas_data)T= V-PCC track o] ¥ &% o] ¢J+= atlas
data®] 7}+& YEFE 7 AT

ol 52}~ o}o|t(atlas_id):= V-PCC track ol £ 3% atlasE 2} @ 3}7] 9 gk

i

e
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[975]

[976]

[977]

[978]

[979]

[980]

[981]

[982]

[983]

[984]

[985]
[986]
[987]

[988]
[989]

[990]

ide], 279 7%= % o] 1= vpee_unit_header()2] vuh_atlas_id <} v|<g 2 4~
A

ol5et B T1FE /)9 (num_atlas_tile_groups)i= atlas data®l] 33} atlas
tile group®] 7H& WEFE F° QLT

o5l EFY T14F o}o] U (atlas_tile_group_id)+= atlas tile group= 2] '8 5}7]
A3tidol ™, 360 715 o] 1+ atlas_frame_tile_information()2]
afti_tile_group_id <} w8 2 4 )t}

VPCC HEHE E® 1% 75 (num_vpcc_component_track_groups)
ol5et2 ol 9 d#te V.PCCHEVE Ed T1FE50| /|45 YERdT

VPCC AXHE E 157 o]-o|t](vpec_component_track_group_id): 17+
ol5gt2 dlolg ol thdk V-PCC HEVEE S ALd3t= ELELS ¢ EYY

1 UERI

VPCC A XY E E I E 75 (num_vpec_component_tracks):= V-PCC component
track= ©] grouping®| o A A & 75, 7+ 2He| A ¥ V-PCC component
track 59| 7 E YERE 5= 9t

vpce_component_track_idi= V-PCC component track = ©] grouping ¥ o1 14|
e A5, o] A3 V-PCC component trackE-2 2837 13k ido| T},

T, 7} atlas tile group®l] o) gt atlas data®l] O &+ 7 <+ 3}7] NALUMapEntry &
&l s A qdT

NALS5 ¥ ol E 2] (NALUMapEntry)3= VPCC2 344 2] A
"l 2 (VPCCSpatialRegionsBox)©] &4 31= 49~ V-PCCE & ] &A1 8 4= 9l
o] & £°], NALUMapEntry3= ISO/IEC 14496-152] 4 ¢] & u}-& 4= gt}

EA 8= 749, NALUMapEntry = ©}©] U (identifier), L3 ©}°] t](groupID)E 2+
oL 52 NALA-YH S0l o] (assign)shi=dl AF-8-2 4= ],

EA8= 49, NALUMapEntry = EFY 'nalm'e] A& 5 15
1}k 2~ (2] SampleToGroupBox) 9] “1& 3 B} (grouping_type_parameter)= Al ¥ 8} =
ME 7 HUaagded da% 7 v obd = vk 284 22 B} 'nalm' 9
AME 5 L vk A0S AR S Y AME A B8 T S

45 AA g 5ol e V-PCC 22 ol 5k 1 uold ¥ 5 vpEHI T

52453 V-PCC Al = 5lo]) uh& 9121 (5270-72) B3= ofo &l(:247)0l %35 =
V-PCC 2 2 o}5e}2 Q1 F v o] A ¥F2(V-PCC Global Atlas Information
Box)°| .

V-PCC Global Atlas Information Box

V-PCC =2 o5 eh2 13| o] Bk~ (V-PCC global atlas information box)+=
VPCC=2EH ol 58t~ 4 B ¢ = (VPCCGlobalAtlasInformationRecord) &
o+ 4= v

class VPCCGlobalAtlasInformationBox extends Box(‘'vpcA') {
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[991] VPCCGlobalAtlasInformationRecord GlobalAtlas;

[992] }

[993] VPCCGlobalAtlasInformationRecordi= 2. V-PCC track =0l E3+% &4=9]
atlas dataZs A| 19 517] 9 3 F-F o], atlas data”} 7FX] 22 Q)+ atlas tile
group= 2] list®} id /%A= atlas data o] A 53 & A B E L3 = Qv
VPCCGlobalAtlasInformationBox & 3 $}3} = sample entry 7} )= V-PCC
trackoll =, < H X 2] V-PCC track, < V-PCC main track®l] =
VPCCGlobalAtlasInformationBox 4 K5+ £ 8}¥ o] 9]-& 4= glt}.

[994] aligned(8) class VPCCGlobal AtlasInformationRecord {

[995] unsigned int(8) num_vpcc_tracks;

[996] for (i=0; i<num_vpcc_tracks; i++) {

[997] unsigned int(8) track_id;

[998] bit(1) entry_point_flag;

[999] unsigned int(8) num_atlas_data;

[1000]  for(j=0; j<num_atlas_data; j++) {

[1001] unsigned int(8) atlas_id;

[1002] unsigned int(8) num_atlas_tile_groups;

[1003] for (k=0; k<num_atlas_tile_groups; k++) {

[1004] unsigned int(16) atlas_tile_group_id;

[1005] }

[1006]  unsigned int(8) num_vpcc_component_track_groups;

[1007]  for (k=0; k<num_vpcc_component_track_groups; k++) {

[1008]  unsigned int(32) vpcc_component_track group_id;

[1009] }

[1010] unsigned int(8) num_vpcc_component_tracks;

[1011]  for (p=0; p<num_vpcc_component_tracks; p++) {

[1012] unsigned int(32) vpcc_component_track_id;

[1013] }

[1014] }

[1015] }

[1016] }

[1017]  VPCCE & 7 4*(num_vpec_tracks)i= V-PCC track ] 7l =& WEF o ST,

[1018] E o}o]t](track_id)¥= V-PCC track S-S 2317 9|3k ido|t},

[1019] <IEg] EANE =¥ I(entry_point_flag)+ true = false3t-S 7H4] =

95

flag o 2 M, rued 745 &F2] V-PCC track= % entry point® A% = V-PCC
track -8 WERH =T AR&E = At} 5572] V-PCC tracks 5 171 €] V-PCC
track ¥ entry_point_flag #k°| true= AR&% = Zlo] AGFH ARk 17) o] 42
V-PCC track®]] true= A4 = 45 .
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[1020] o}E2}2 dlol ¥ 7}=(num_atlas_data)+= 8 & track_id=S 7} A= V-PCC
track L o] 3£ &% o] Q)= atlas data®] 7|2 e 4= o)

[1021]  o}Egl2 ool t(atlas_id)i= 3 & track_idE 7} A= V-PCC track ol 3¢
atlas dataS 2] 8 3}7] 98 idol W, [5.2 V-PCC A Aol 7] %5 o] 9li=
vpec_unit_header()2] vuh_atlas_id¢} w3 = 4= Sl

[1022] olEE+= BFA2FE 7l4(num_atlas_tile_groups)i= atlas data©l] 3 3% atlas tile
groupgl M5 verd 5 At

[1023] oFEEFEFY 15 ool U(atlas_tile_group_id)+ atlas tile group=- 2] '8 8} 7]
13k ido] ™, %2362] Atlas sub-bitstream and parameter sets °l 7] %% o] 1=
atlas_frame_tile_information()2| afti_tile _group_idﬂ— uf g = 4= Qi)

[1024] VPCCHEWE E@ 155 74 (num_vpce_component_track_groups):
olEet2 dolEo] A#AH V-PCCAXIE E T FE9| /|45 et

[1025] VPCC REWE E@ 15 o}o]t(vpec_component_track_group_id): ¢ 73
ol5et HolHE 98 V-PCC R EVEES AEstE Ed S gg E
158 HERAT

[1026] VPCCH X E EZE 7] 9*(num_vpcc_component_tracks) V-PCC component
trackE ©] grouping® ] A &-& 49, 2+2He] 1 ¥ V-PCC component
track 59| 7 E YERE 5 ok

[1027] VPCCH X E E & olo]t](vpcc_component_track_id)i= V-PCC component
trackE | grouping o] A & A5, Z42He] A3HE V-PCC component
track 52 2 '83}7] ¢ 8k ido|t}.

[1028]

[1029]  V-PCC A|Z=8lof| mp& 1} (270-72) 5= ofo] Bl(547)> A A o &l up&
AME aFS w3 4= Qi

[1030] A¥3E Z13&(Sample group)

[1031]  V-PCC o}&E&t2 dtehu]E] A E A1 7155 (V-PCC atlas parameter set sample
group)

[1032] A& 153 A8 vaps' 15 EFSd(grouping_type)< ©] A& & W
ALy = ol 5Edt A~ e ESER V-PCCEY Y AMZES T8t 4 &
UEF T 'vaps'€} & Y 3 grouping type & 7HA = AIE F L WFATF EA)EhE
A, T Ys 15 BHY S A= S O5 v aa g v av SEAlska,
MEEG] o] 1Fo] ol IDE 28T 7 AT

[1033]  V-PCC E =& 'vaps'®} & Y g grouping_types 7HA = O gt 7l o] A& 5
I3 WA E 2 T

[1034]  aligned(8) class VPCCAtlasParamSampleGroupDescriptionEntry() extends
SampleGroupDescriptionEntry('vaps') {

[1035] unsigned int(8) numOfSetupUnits;

[1036] for (i=0; i < numOfSetupUnits; i++) {
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[1037]  unsigned int(16) setupUnitLength;

[1038]  nal unit(setupUnitLength) setupUnit;

[1039] }

[1040] o}Eg2 getu B M EE 79 (numOfAtlasParameterSets): A% 3 135
I @ W A e Y s ok ek shebu e A EEY A5 E ek,

[1041]  o}5 g} vhebu] ] A E(atlasParameterSet) = M Z 52| o] 153 A 7td
obE ek A2 sl E] A E, obE el eg) Jmum A= 2
ME 2~E ¥ VPCC Y (a sample_stream_vpee_unit()) 912=8¥ 2=0] ),

[1042] Aol 5ol ute}, v ko] V1= 5= Sl

[1043]  aligned(8) class VPCCAtlasParamSampleGroupDescriptionEntry() extends
SampleGroupDescriptionEntry('vaps') {

[1044] unsigned int(3) lengthSizeMinusOne;

[1045] unsigned int(5) numOfAtlasParameterSets;

[1046] for (i=0; ixnumOfAtlasParameterSets; i++) {

[1047] sample_stream_nal_unit atlasParameterSetNALUnit;

[1048] }

[1049] }

[1050] 4 o] AFo] Z(lengthSizeMinusOne): ©] #kell 18 tl3hdA, o] WM& 1&
Haagd fAadd s e A5 2EH NAL fHlE Wl 9 /4
Alo] Z(ssnu_nal_unit_size) L] HE 2] ufo] E f] Z ] A A& eI

[1051]  o}E5k2 3he}u] B Al E NAL 3 (atlasParameterSetNALUnit): 4155 9] ©]
5ol A ob Sk Al shebuE A E, o} S et Y vk E

HEE xgeh= ME 2E% 9 7Y (sample_stream_nal_unit()) ¢1 2~ 2~ o]},

[1052] AAdEo] w2 v d& ¥AE Feh9-= dlofHof gt A 1d®y AR E
E 3 sl i sl o)At EEES 2EE S giT)

[1053] AAlelEol wpe B ¥ E Seb9-= dolH o tfgh shrt 3= shut
ol’gel op 5 et Hlol Bl & WERW 7] 918 skt Hoi= sl o] o] of Sk A
BRE 3 5 A

[1054]

>,
>,

2

=

Eee obE el dloleld] BAH sht iz sh o] ]
HETU X _!.6]-51— 2= ohq.

[1055] AN el Sl b shb iz sh ol 4o] obEehs 48 ARz e 43

mim

[1056] AA]dEo] W& s} 1= 3hu o] 2] ol S5l B 2 A H = ol gk
o

tol Bl 7} £ E Fa}-¢-= dlol el o)) tf gt &b} = 3L} o] Ak ol S et
Bl 58 ¥ehe el 5= 9

[1057] AA oS0l upE Ed L A7) O}Ea}i A8 A W0l 7] 2Ehe] 4] ol ek
tolElo] i3t AXIE Ed AR E ] £3+st 5= g}

[1058]
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[1059] 52462 A 5ol wh& vholue] ofEebs Heo]d A1 15 3 tholy v
2 olggta dxmo]d AE 152 YERdIY

[1060] 52462 V-PCC Al 2= 8lol] wh2 3k (3270-72) Bz oFo] §l(547)0ll 5=
trojube) ob5et s Helold A5 25 E deluy 22 ofEdh 2
Aol AE Iigoltt,

[1061] tholyT] o5t~ He ol A& “1F (Dynamic Atlas Relation Sample Group)

[1062] A1E 2598 A9 dyar’ 15 BF)2 V-PCC EE | AIZE9] ol A1E 1%
W gy = obEebs Hlold Mg o] g vhEbdI T 'dyar' I 5 A g
1% B S 7HA = A E 5 15 Y2 (SampleGroupDescriptionBox) 7t
EABhE A, AE L Haa g aavt EAskaL, A& E ] o] 150l
&3h= IDE 253 = AUtk

[1063] V-PCC EHL dyard} 5L 15 B (groupmg type) S 7HA = Hj g+
Mol WE F 1% 9 2~(SampleToGroupBox)E 7H& 4~ AT}

[1064]  aligned(8) class DynarchtlasRelatlonSampleGroupDescnonnEntry()

[1065]  extends SampleGroupDescriptionEntry('dyar’) {

[1066] VPCCAtlasRelationBox();

[1067] }

[1068] tholu] =2 ol 5t~ 4 H AE 15 (Dynamic Global Atlas Information
Sample Group)

[1069] A& 13535 9% dyga 1353 EFS(grouping_type)<> V-PCC E &
AMEE ol s 25 Wl Ae sz ol Eets o] = 9
o (assignment) S WEFATE dyga' S LS 15 B S VA= AE F 2F
w2} EAlSHE 2%, BAT 1Y YL s A% 1F U2 Y
upzrh EAlsan, AEE of TFol Hahi IDE EIE 4 Yok

[1070] ~ V-PCCWIQl E&E dyga'el EA T 154 BIYS 7HA= A1 7 15 ¥t aE
Ao) @ ) £3D 2 ek,

[1071]  aligned(8) class DynamicGlobal AtlasInformationSampleGroupDescriptionEntry()

[1072]  extends SampleGroupDescriptionEntry(‘dyar’) {

[1073] VPCCGlobalAtlasInformationBox();

[1074] }

[1075]

[1076]  V-PCC Al Z=Hlo] w2 5t (%£70-72) 1= ofo| §l(%47)9] EdE 154 € 5
ALt

[1077] E# Z153(Track grouping)

[1078] =32 ¥]4H E = 71554 (Spatial region track grouping)

[1079]  '3drg'®} &L sk E¥ 155 Bl (track_group_type) S 7HA = E ¥ 155 EFY

4} 2 (TrackGroupTypeBox)1= ©] E@lo] 3D 234 2] dof| tf-23}= V-PCC
AXUE EdAg9 250 &35 detdith 54§ 2014 g d o &6h=
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[1080]
[1081]
[1082]
[1083]
[1084]

[1085]

[1086]
[1087]
[1088]
[1089]

[1090]
[1091]
[1092]

[1093]

[1094]

[1095]
[1096]

EAEL EY IF EHY (track group_type) '3drg'l] Tt E= 1
o}o] t(track_group_id)2] & A 3 4k-S 7H ) 1] 1, sl Auhd
710 R0 el ERE B 1 ool the Ao oA R
Eol5 e Ee 1§ obolr] o bt

aligned(8) class SpatialRegionGroupBox

extends TrackGroupTypeBox('3drg’) {

}

V-PCC E @ 71533 (V-PCC Track Grouping)

atrg' 7t F A EY TI1F BY S 7HA = EE T BFY
"2 (TrackGroupTypeBox)- o] E&dlo] 54 o}l 5} o] ¥ L/E= V-PCC
ZIdl =0l of-g-3F+= V-PCC EHEC] “15F 0l &8-& ettt o5t ol g
2/ = V-PCC ﬁ%ﬂzoﬂ #dE v-pCC EFEo| EY 1&F EFY aug' ol O g
Ed T35 ofolH o] T gk 7hxI

V-PCC track grouping-> 5 atlas data®l] 3] &3F= V-PCC track 55 grouping
sh=tl] AFE-E 4 9lom, B/E = 8] V-PCC contentE 173 8F+= V-PCC
trackE S grouping 3=t AF-82 4= )t}

aligned(8) class AtlasRelationGroupBox extends TrackGroupTypeBox(‘atrg') {

bit(1) entry_point_flag;

}

entry_point__ ﬂag‘:— true =2 false kS 7FA 3= flag Q. 2 M, trued 4 -9 5579
V-PCC track groups % entry point% A}-8 %= V-PCC track group =
e = AFE-E 4 At} 5579 V-PCC track groupE = 170 2] V-PCC track
group entry_point_flag ZLo| true @ A% = Al o] AAE A1k 17] o] <]
V-PCC track group®l| true= A4 = % Qi)

EE ﬂ]l 1333 (V-PCC Component Track Grouping)
'vetg' EOEHZL EY U (track_group_type)S- 714 E Ed IE g4
‘-‘—}Z:(TrackGroupTypeBox){— o] Edlo| o} 5} A do]E Z/EE V-PCC
ZAE E o rﬂ%g}.‘: V-PCC AZVE EdE9 120 £3-8 el
oS et HlolH B/HE+= V-PCC | EC] ¥ ¥ V-PCCHEVE Edlg
'vetg' E¥ 15 BFoll thdk B D15 ofolH] o] A 3k 7}2'1*»74
V-PCC component track grouping-= 54 atlas data®l] &l &3} V-PCC component
track 5 & grouping sF=t] A8 = ¢l o, W/ = 3}2] V-PCC contentE
773 3= V-PCC component track 5 & grouping sh=tl] AF&2 = Slth.
aligned(8) class VPCCComponentTrackGroupBox extends
TrackGroupTypeBox('vetg') {
bit(1) entry_point_flag;
}
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[1097]

[1098]
[1099]

[1100]

[1101]

[1102]

[1103]

[1104]

[1105]

[1106]

AE ] ¥AE Z L(entry_point_fla)i= true = false4t-S 714 = flag & 2 A4,
true 74 -5~ 52| V-PCC component track groupE % entry pointZ A}-85| =
V-PCC component track group® & YEFY =] A2 4= 31t} H52] V-PCC
component track groupE % 171 2] V-PCC component track group®} entry_point_flag
Zkol true® ARE-E] = Flo] UAE X7, 17} ©]/d2] V-PCC component track
group®l| true® A A= 5 glr},

V-PCC A| 2= Elo]) w} & 3} (570-72) BE3= oo Bl (547)2] ERL 1} &3} &
TZ2E 7 4 ot

V-PCC H|EXE | o] HE| El 71 €| °](Multi track container of V-PCC
Bitstream)

Y E|] E2 [SOBMFF V-PCC 71 g o] o] UrbAQl glolo}g-0 =,
V-PCCH|EZ=E® W] V-PCCHYIEC] 259 Bl]lol 7] Z8to] ZiH ol 3+l 1ff
MEARQI EAERE udd 5 k. dE 5o, 240-413% & 5 St EE
E 2 [SOBMFF V-PCC 7l Hlo|| U] EAEL F 714 B 55 7HE 4 9t
V-PCC E¥ 9 V-PCC AXIE Edo| 91.& 4 glr}.

V-PCC PEHE EHEL V-PCCHIEAEY Q| o F3kA] 9, X Qv E ],
NEYRE MB N E~EH S B 2D vt e =t oF volE S
Adst= vt e 27 EdEo|th Aty g9 27150 V.PCCHETE
EdE| g v 5= )

a) A& AE2 W, V-PCCA =8 ) BT & 2EH o] 35 A= Al =8
27k Al 4=l

b) E& gl H @ 27t V-PCCE e o] R = 54 ¥1E
V-PCCHEUE E& o Wit 4]-& BA5H7] 9] A,V-PCCEH S 2 7H
V-PCCHEVE ERo R ojd 4= 9rh

o E Ft] ZY150] 002 A FHo|, o] Edo] 24407 Fu]e]
ZArEA QL #lo] ol 78] ea-& YHER AL, thAlel] V-PCCA| 28l of] 7] o] 3H&
veRd 4= 9l

=

FAg V-PCCA A 20l &3l ESES BElof] depeldnt Aol gk vt 2
AAFE V-PCCHEIE E S el L ¥JAE Seh-2= L7 o)
Z1sh= A EE B V-PCCEH S 5Ag ZeAld o]l d etel S 7hxlvh. 12 g
MEEol thell AF85 = V-PCC ot 582 Al 2 gt B A EE 3 ol 5
g g N EES ERIE Se9-5 e o] AxEAM el
A A= v B S 7h T AT L 5D g V-PCC Al 229
&ots e EYES A% Aoy W& oHE g AEES 7R
AXVE EdE U devlH g 2E¥ = {5 7] 3K(Synchronization) = - H]
ZYPIUEE U ISOBMGG E & Blo] ™ -2 (stts, cits, & cslg) = 55 ¢
H7b Fell o sl A 2] Hl ot



WO 2021/206365 PCT/KR2021/004045

[1107]

[1108]

[1109]
[1110]

[1111]

[1112]

[1113]

[1114]
[1115]
[1116]

[1117]
[1118]
[1119]
[1120]
[1121]
[1122]

[1123]

[1124]

V-PCCE® W 47 M55 Z V-PCCHEUE EAEL B Aol w A
obd = Stk Bl FEJIWET} Ql= A, A A 2= Ak ARk
2B & 7he et ahr] flEi A el g A B E B S 27 g
Edsg APl @8k Ae 28 5 3l

EFQ] AW ERl A5, (o & 0], V-PCColl A o npe} o] wjo] 2] E 41

A3} HL V-PCC Z23pAo) o8] 275 =), V-PCCEH 2] 4 =

K
=
ity

2 o
ZE50] V-PCCHRIE ] th3t Ay A2 ¥JAEER JHH _? 9]
]ﬂ = V-PCCE# A7 MZ Aunls g fH A s oz &
o] glo]o}g-ofl 7] Z3}e], V-PCC ISOBMFF 7 | o] | = T} 2-& ¥ g}at

Oz
i}
.
o,
i)

¥
i %o
o

Aeoly 3l & o 5ek M H HEXLEY NALFUES ddsh= 42
V-PCCTHeti B Al E g ol Sebs A B uE2EY stebulE A ES (2
IEZ )2 Eeshs st Bz Sty o] o] V-PCCER =2 233 4 vt
o] E&lL w3 (H4 BFY: VPCC_OVD, VPCC_GVD, VPCC_AVD_9} &
HH @ Az 2% V-PCCHY EY Hol 258 Adsts= EdE fgh

Eaﬂ gﬂ;]eﬁ/\ga _X,L‘_%UP&}I;}

AEEO] oAl 9] tlolH o) g vt e adH dejudH e ~EH
(VPCC_OVDEFY ©] V-PCCHUHE Y| o] ZEF)9| M2 FHES L et

HY Q. 7] EdE ZAH o]y gtdo] :£3kat 4= gt

MEEo| A OHﬂEE'J dlol g o tigh v e I H A ~EHEEY
VPCC_GVDE] V-PCCHY E 2| Flol|2 =59 A~ FHES 2835, 3
1= st oo Bt @ 23] ESE S Aol gpelo o

MEZ o] o ETHE dlo|Hd tat nt] e 2y el e #ﬁ%a(ﬂ“”
VPCC_AVDE] V-PCCHHE2] Ho|2EE)o] A A FHES ¥oat= A2
Ei= st o] de] vt e 27 ESMEES e ol o] x3e 4 Qdoh

AL

F
I

V-PCC E 2}(V-PCC track)

V-PCC Al =80 w2 9} (1270-72) 3= oFo] Bl(547)S T3 L& AR E
Ed Y £33 4= 9t}

V-PCC E &} A1Z <l E 2](V-PCC Track Sample Entry)

Sample Entry Type: 'vpcl', 'vpeg', 'vpga'

Container: SampleDescriptionBox

Mandatory: A 'vpcl' or 'vpcg' sample entry is mandatory

Quantity: One or more sample entries may be present

'vpel', 'vpeg', 'vpga'® A ¥ = AlE IE Y] B S A o 5ol whE E o)
3 ?5}61— )\ o] Ijr

V-PCC EHE2 4
AdEHE §_']- 23t VPCCAY

VPCC E¥ A1 dE =

m Ll
il

=] Bb¢] 'vpel' FEi vpeg'dl BHVIEY B F AE
QN E ) 2 AF3F 5= 9t}
VPCC-/d ¥t 2~(VPCCConfigurationBox) & 3 &3¢

AN

Q

r ruLl
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9t
[(1125]  pel! A1 Q12 &), 2 o} 22 A2 shabr]E] AE, obfiehzs 2 4)9)
vtetul B A E, 3= V-PCC SEIE ©] A H-Y (setupUnit) o] @l o] W] SA& 4=

[1126] ‘'vpeg M Z EE 8}, BE o} Sut 2~ A A2~ gt A E, o} Seh 2 Z g9
gteju| Bl Al E, V-PCC SEIE©] o] ojdlo] ] = 2EH ] &A= 9t
[1127]  +579] atlas data”?} +-72] V-PCC track & 2 -] ¥ 73, A A of| 5o u} &
FAE Fe-9-5 4 A= V-PCC trackE S 94 3Fo] VPCCSampleEnry©ll
SE3HE 4 9l VPCCAtlasRelationBoxE 53l atlas data®} atlas tile groupE 3+2]

- =4
A 2 A V-PCC component trackE°ll T s+ 4 2.5 ¢+ 5= gl

[1128] SAd H]E o] E 82~ (BitRateBox):= V-PCCE & 2] H|E fo|E HAH E
Alzadshr] 918l VPCC =5 EY M= dE ] &4 5= At}

[1129]

[1130]  aligned(8) class VPCCSampleEntry() extends VolumetricVisualSampleEntry (‘'vpcl’)
{

[1131]  VPCCConfigurationBox config;

[1132] VPCCAtlasRelationBox atlas;

[1133] VPCCUnitHeaderBox unit_header;

[1134] }

[1135] A S0l mh& /4= VPCC &2 o} 5t~ G 1
Hl 2~ (VPCCGlobal AtlasInformationBox) & ©]-8-3}¢] % 2] V-PCC track, =,
V-PCC main track-& -4 3 4~ 21 31, sample entry types 'vpga'= A A & 4= Qo).

[1136] A Eol W& ¥JE S5 74l A= o] 'vpga' type®] sample entry &
2= track S 7 W A 1k 0}01 fileoll £ 3+E ] &= TFE V-PCC track =9
AR} ZF trackE o] 7FA| 2L Q= atlas data A HE & 53 = 9l

[1137]  V-PCC track 2] sample entry type©| 'vpga'™ entry point= /\}%Q = trackY
A

[1138] A& & /%] = 'vpga' type2] sample entry S 2t = track @] track
idE S 12 AA T 4= o) o] 9] 2] V-PCC trackE -2 'vpel' = 'vpeg' sample
entry types E$H3H 5 9

[1139]  aligned(8) class VPCCSampleEntry() extends VolumetricVisualSampleEntry('vpga’)
{

[1140] VPCCGlobalAtlasInformationBox globalAtlas;

[1141] }

[1142]

[1143] V-PCC EZ A=

[1144] V-PCCEZ Y Z

[1145] HIFFAXUEE

Nl
)
=4
o~
<
g
'®)
A
=
o
(@]
=~
é
=)
(@]
o
=
B
=3

S22 A= 29 ol 5T oA A fulo 1tﬂ°ﬂ* o1t}
S o] Ty ol 3= MEES V-PCCE



103
WO 2021/206365 PCT/KR2021/004045

[1146]  3h} 3= sk o) o] ol Edk A NALF- Y 5< 2838 5= 91 = VPCC_AD

[1147]

[1148] aligned(8) class VPCCSample {

[1149]  unsigned int PointCloudPictureLength = sample_size; // size of sample (e.g., from
SampleSizeBox)

[1150] for (i=0; i<PointCloudPictureLength; ) {

[1151] sample_stream_nal_unit nalUnit;

[1152] i += (VPCCDecoderConfigurationRecord.lengthSizeMinusOne+1) *

nalUnit.ssnu_nal unit_size;

[1153] }

[1154] }

[1155] <Y (nalUnit)& NALF-Y AE 258 ¥ ] A o5}~ NALF-Y &
¥t =9

[1156] V-PCCE ¥ /E] AW E(V-PCC track sync sample)

[1157] V-PCCEZ Y A7 AEZL AEZ dyg o A2 ¥EQIE (intra random access
point IRAP)) L ¥ o} Fe}2 of Al 2= {4515 E3tet= A5 4 At

[1158] Atlas sub-bitstream parameter sets (e.g., ASPS, AAPS, AFPS) and SEI messages
may be repeated, if needed, at a sync sample to allow for random access.

[1159] olEgtA B M EAEY ulglu|E M EE, o & 59], ASPS, AAPS, AFPS 2
SEIMAI A &2 A E] oA 25 A A AEo A A& upef Fagh 2
whHg g o= gl

[1160] V-PCCE#E 73 A (Referencing V-PCC tracks)

[1161] AAdEo) W& /A= B29] V-PCC trackE 2 AF-835}4] atlas datas
ol 7N &4 O]M(encapsulanon)%]' I

[1162] A= <N E<] B} (sample entry type)O] 'vpga'?]l V-PCC main track-& AF-&-g 7 -9~
V-PCC track 2] 71l =%+ 2] TrackReferenceTypeBoxes”} V-PCC main track 2]
TrackBox 2| TrackReferenceBox W ol =7} 4= 31T}, TrackReferenceTypeBoxi=
V-PCC main track®] 238} V-PCC trackE 9] track IDES X8+ <= ¢l ]},
V-PCC track 52 723} reference type<> 'vpet' 7} 2 5~ AT}

[1163] H|Y] e Az ¥ V-PCC A FxE E 5 (Video-encoded V-PCC component
tracks)

[1164] E#e]o] FolA FRJE Feh-$EE HFsh= 2l glo] o E#HE, A oW Ed
E=o]F{HA W EERLE tadd Y dES v aEH ol 3o
oin| 7} §17] w7, vl ¥l & 27 B} (restricted video scheme type)+> H| T
A EdEol el BeolE o AUt

[1165]  V-PCC FEIE H|T] 2 EEL ] T] Q(restricted video)ZA] 34 v} &2
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[1166]

[1167]
[1168]
[1169]
[1170]

[1171]

[1172]

[1173]

[1174]

[1175]

[1176]

[1177]

[1178]

T 93, 259 ¥y 2 A S <l E 8] E(restricted video sample entries)2] 227! A H
1t 2~ (RestrictedSchemelnfoBox) 9] 2271 EF§ ¥} 2(SchemeTypeBox)<] 27!
?(scheme_type) Z = U] 'peev'el] 2] 3l 2= 4= 9l
EYRE, A ewEe, 2 o]F A ¥ V-PCC AEUESS a8}
e AHgE = H v e AE AL gl ol F HERES L ol g vl e
zd

o]

A 55 ARgste] 1 E 5 Utk
2~71 A B (Scheme information)
23 AR A7 EA S, VPCCH Y Bt HhE 3 5= gl
V-PCCHEHE E = 9| ¢3¢/ (Referencing V-PCC component tracks)
V-PCCEZ & X TIE HH L Edl ol J387] A, Al 744

|
E 2y 3 2~ 8 2 5 (TrackReference TypeBoxes)< 7+ 7 2 E o tf & 31,
V-PCCE & 2] E &8}~ (TrackBox) W E & ] 3 H 28} *~(TrackReferenceBox) |
tl & 2 v}, E &g s @ 2~ EF 9] ¥F 2+ (TrackReference TypeBox)i= V-PCCE 2 -&
¥l 25k v @ EYES A G sHE E olo]t] E(track_IDs)®| o dlo] &
Eghett), Ed g 3 ~EFQ) vk 2~ (TrackReference TypeBox) 2| @ 3 © &~
Sl (reference_type)> HEWVE Q] EFQI(O]F A W, XA QW Ed], =

AEZFE L= of FA ¥hH S A g} o] 3 EY o™ —/l B &
4CCEOl th=3 ol A E 5 At

'peco’: AH P AH EE)S v|Y 2 I H ofF-3A] W V.PCCHIETEES
RACI =

‘pecg: A H A~ ENE) 2 v ZEH AW EY V-PCCHETEES
33

‘peca’: A HH2E E(E)S HIH L I H AEHRE VPCCHELEES
a2 75}6}1;}

A d g v ] @ E (restricted video track)ol] 98] A& 51 E 2 o]
2271 1 ¥k~ (RestrictedSchemelnfoBox) W A 19 ¥ ¥ = V-PCCH XU E 9]
Y2 V-PCCEH o 2 H B E #uid Ao &5 el 7 v A o).

V-PCCH| E A~ E Y o] = E 2 71¥] o] 1 (Single track container of V-PCC
Bitstream)

V-PCCtl| o] ] o] A = E¢ Q7]

O

N g o) & A= A9 o8 1A ¥ = V-PCC
A defde e HEAEHS 273t}

PCCUlolEl 2] A& E Qe o] A& V-PCCOlZY H v EAEY O A%
ISOBMFF 17 dlo] o] 7 -5-o &8 & vt 13 HEAEYH L F7}
Z2AA Qlol AR or AF EH O #AE 4= 9lt) V-PCC #4 3t

tolH T2EZ M EAEY Y &A% Utk A= E ZE oY= 7t
ﬂﬂ@ﬁiEw%“ﬂhiE% 39, DASHA| 1 | o] A )5 A & 1] t] o]

AAEZ N ATE 5
V-PCCH|E~EZ E (V-PCC bitstream track)
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[1179]  Sample Entry Type: 'vpel', 'vpeg'
[1180]  Container: SampleDescriptionBox
[1181]  Mandatory: A ‘'vpel' or 'vpeg' sample entry is mandatory
[1182]  Quantity: One or more sample entries may be present
[1183] V—PCCH] Ex~EY EAE2 AE dET EFY 'vpel' 1= 'vpeg' & 7HA &
Full Eg 8] < A = <l E 2] (Volumetric VisualSampleEntry) & AF-8¢Ho},
[1184] V—PCCH] ExEY AE dEZ = VPCCT A B2 (VPCCConfigurationBox) &
A s
[1185] ‘'vpel'W & QIET] 3}, BE o}t AU gt e M EE, o582 ZE <l
e e A EE, SEIE©] A -H Y (setupUnit) o gl o] W E418 4= 9l o},
[1186]  ‘'vpeg A= o Eg] &}, olEgta AP geuE A EE, o5t a T
el B A E S, SEIS o] o] ofglo] iz 2B ) &48 4 2lr),
[1187] aligned(8) class VPCCBitStreamSampleEntry() extends
VolumetricVisualSampleEntry (‘'vpel') {
[1188] VPCCConfigurationBox config;
[1189] }
[1190] V-PCCH|EX=E¥ MZ ¥l (V-PCC bitstream sample format)
[1191] erm ﬂﬁﬁéé% ol gk sz @) Al g o] A EFS), 2 shte] V-PCC A 2
el &ahi= s iz st o] 4] V-PCCHAES 2geh 52 =
"@, =3} 2ol 2 A (be self-contained)©] A} 1= V-PCCH|EXE W Edo] ] &
A]E:—éf.lié ] }_5\_;(4 O] 1;]:{131 E/\-] 0 7]&0 = OH:]_
[1192] V-PCCHIEAEH %= E(V-PCC bitstream sync sample)
[1193] V-PCCHIEZEY A &S BE o] 258 &5t
[1194] E@H0E vad 7bsate,
[115]  Hl=d 2AE Y3 AE ol F o AHES Y3 A @M AE Y Iay
AN E 7 g
[1196] ﬂi%%ﬂi@ﬂ@;ﬂ?ig%ﬁ%%%%%@%ﬁgidﬁ%
Festet.
[1197] V-PCCH|EXAEF M H MZ(V-PCC bitstream sub-sample)
[1198] V-PCCHIEAEY MHAMZL2 VPCCHEAEY ME W 285+
V-PCCr4 o] T,
[1199] V-PCCHI|EZ=EF

105

H EdS VPCCHIEAEY MH AEE5S Ydshs

F-H] Z | 71 E vk 2 5 (MovieFragmentBoxes) ZH7 €]

E &3 o 1 B A (TrackFragmentBox) W 44 35 | o] £ 4t 2~ (SampleTableBox)
= shube] A H LS B ¥k 2~ (SubSamplelnformationBox) & 3 $Fgkr}, A H
&S YER &= V-PCCH o 32H E 74 3t +=

A B8 E2 B bk 2~ (SubSamplelnformationBox) W A H. A & <l E ] o] 328 E

9] 52 a}2}bv] ] (codec_specific_parameters) 2 =0l 7}3] € 4= glt}, ZF A B
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AME 9] V-PCCH YA EFY -2 A B ALE2 B ¥F 2 (SubSamplelnformationBox) W A] H.
AE e 79 54 v2}v] B (codec_specific_parameters) I =&
_ﬁ]./’\o]'(;jj]-__ }j«] /\]tﬂ51)‘01]q_

[1200]
[1201]

[1202]

[1203]

[1204]

[1205]
[1206]

[1207]
[1208]
[1209]
[1210]
[1211]
[1212]
[1213]
[1214]
[1215]
[1216]
[1217]
[1218]
[1219]
[1220]
[1221]
[1222]
[1223]
[1224]
[1225]
[1226]
[1227]

Bl = W el o] B E 2 (Timed metadata track)

2] o Eol] w2 ¥HH /] = V-PCC atlas relation 4 2.5 317] 2} 20| timed
metadat track-1-/3 o] 7| Qkste] ATt 4= gl

If the V-PCC track has an associated timed-metadata track with a sample entry type
'dyat’, atlas data defined for the point cloud stream carried by the V-PCC track are
considered as dynamic atlas data.

V-PCCE 90| ‘dyar 443 NEe] B9 S 7HA = 2215 EF9) = v ehe]o]
E 22 7bA = 4%, V-PCCE 2ol ]3] e EE EE Feps 2=
thall g ol ¥l 3= of 522 Hlol B = thol by ofEet vlol Bl & arejd 4= Stk

T B = vEttolE EY L o5t 2EYH S AU V-PCCEH S
g A 28k edse! EYE E9HE 4 L

A& <l E 2] (Sample Entry)

aligned(8) class DynamicAtlasRelationSampleEntry extends
MetaDataSampleEntry(‘dyat’){

VPCCAtlasRelationBox();

}

AN Z 3 9 (Sample Format)

aligned(8) class DynamicAtlasRelationSample() {

bit(1) entry_point_flag;

unsigned int(8) num_atlas_data;

for (i=0; i<num_atlas_data; i++) {

unsigned int(8) atlas_id;

unsigned int(8) num_atlas_tile_groups;

for (j=0; j<num_atlas_tile_groups; j++) {

unsigned int(16) atlas_tile_group_id;

}

unsigned int(8) num_vpcc_component_track groups;

for (k=0; k<num_vpcc_component_track_groups; k++) {

unsigned int(32) vpcc_component_track group_id;

}

unsigned int(8) num_vpcc_component_tracks;

for (p=0; p<num_vpcc_component_tracks; p++) {

unsigned int(32) vpcc_component_track_id;

}

}
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[1228] }

[1229] ZF D=of tf &k A 9HE] & (semantics)< VPCCoLE &2 H o] A
i’ﬂ 3 = (VPCCAtlasRelationRecord) ol A 4 2] gt v} o} &< O]—D}

[1230] S8}, V-PCC global atlas information A X.7} dynamics}t Al ¥ 3F= 7 5~
timed-metadata track 2] sample entry©l] 3£3MA|Z = 9] 31, sample©l] &= ¥ 3F=
BEER FAZ = At

[1231]  AU3& <l E2](Sample Entry)

[1232]  aligned(8) class DynamicGlobalAtlasInformationSampleEntry extends
MetaDataSampleEntry(‘dyga’) {

[1233] VPCCGlobalAtlasInformationBox();

[1234] }

[1235]  AU<& ¥ 70 (Sample Format)

[1236]  aligned(8) class GlobalAtlasInformationSample() {

[1237] unsigned int(8) num_vpcc_tracks;

[1238] for (i=0; i<num_vpcc_tracks; i++) {

[1239] unsigned int(8) track_id;

[1240]  bit(1) entry_point_flag;

[1241] unsigned int(8) num_atlas_data;

[1242]  for(j=0; j<num_atlas_data; j++) {

[1243] unsigned int(8) atlas_id;

[1244]  unsigned int(8) num_atlas_tile_groups;

[1245]  for (k=0; k<num_atlas_tile_groups; k++) {

[1246] unsigned int(16) atlas_tile_group_id;

[1247] }

[1248] unsigned int(8) num_vpcc_component_track_groups;

[1249] for (k=0; k<num_vpcc_component_track_groups; k++) {

[1250] unsigned int(32) vpcc_component_track_group_id;

[1251] }

[1252]  unsigned int(8) num_vpcc_component_tracks;

[1253]  for (p=0; p<num_vpcc_component_tracks; p++) {

[1254]  unsigned int(32) vpcc_component_track id;

[1255] }

[1256] }

[1257] }

[1258] }

[u”]:ﬂm ]mammagvmf:imqgﬂkﬂi

[1260]

1 =
# = (VPCCGlobalAtlasInformationRecord)l| 4| A4 2] g+ u}-<} & U 3},
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[1261]

[1262]

[1263]

[1264]

[1265]

[1266]

[1267]

[1268]

[1269]

5478 A o Sl uhE =-Ebe] = V-PCCH|O B B Q1A el o] W oz T2 ]

AR el Sl E< E%a}%z HlolE] 42 MPEg A R A o

{
o
it}
>,
[>
jutit)
rlo
ri
A
e
[
<
-u
= O
= o
o 3
Ay
Z
8
5
[¢]
(@
<
g
®!
@
o
oo
E
il
k
N
<
Lo
s
e

= T

2 ;?JE—QE}OE tlolEl 7} ol M x| Q1 A -, E19] ERIE
Zh$-= H Y] Q. Q1 ST (10002)(FE 3= 49 17T, 2159] Q1= =189 44
A, 52209] ZEA|A(20001), ol 7] A] Q1T (20003), 5=219] ZE A A, o] 1] A]
FU](21008))7F o) v A & Q1 &har, S A/AIHE
o171 £ 9 o] E] (10003)(FE+= 52202] 3} U/A|Z1H E 2171 48 1) ©] E](20004), 5212]

A/A 1 E Q1714 7 o] E1(21009)) 7} 5473 H-& 7 H o] (o}o] Elyol) o] n] A
2 ool #E B E Agstar, ENUE(10004)7F AEH oW E AEE 5=

HVUWE L19] YA 7E 2479 AAE| o] E FAlEAL, /M IHE
] 714 2 ©] E](10007)(BE = 209 /A 1HE 1‘4 1< 7 o] E](20005),
/A ZHE Y& o H(22000)7F AH oW E 3] e}, 219 EQ1E
Ze}$-= n] Qv Z T (10008)(HE= £169] tlEY, 1£179] t]=T], £199

1 4], 3= o] 1] %] v ZT](20006), ©] 1] A T] T (22002))7} o}o] &l

ol A & t] i 3to] ARG Aol Al AlE 4 ATt
o Eoll w2 o x| = AAGgd B‘r A Ao Z Eﬂr% R =
of thet Q1 E Fel9-= dolHE e,

= 5477 Z-& ol E 7l E o]y fr% 1 71 4ks
SALE 4=l g o u| A o)) ek 4 AR G2 o] A

9 4o
= n% o

o%

%

91;
r
30,
ot

i
z
i
=
=)
o

CEeY
o oz
L3

EFSl = V-PCC t] o] 51 = 01 n|#] ool Bl E 2 A 9t W) A FE T F 7HA]
& % (V-PCC o}ol¥l & V-PCC f-%A o}o] &l-& =-E Y4 = V-PCC
ol o] datr] AsiA deldr)

M2E AED E]- 4 4CC FE 'vpec's= V-PCC o}o] ¥l &, V-PCC F4 oo Hl &
2 ThE V-PCC I H 7l = gz Al e o] A 7@1«] A& HER ]

A3 A ] EF e 22 (MetaBox) 9] a1l E 2] ¥~ (HandlerBox) W] 7 & ¥ a1 A -# o}
V-PCC ©}o] §15(V-PCC Items, 47000): V-PCC ©}o] ¥l 55 0 2 t]3
75§k V-PCC A 2= 751 & LER = ool Bl o]t} o}o] &l Bt {]'vpei' V-PCC

ool Bl =& 283} 7] el A AL H T}, V-PCC o}o] |l &2 o5}t~ Al H
HE2E O] V-PCC FY dlo] R E(5)S A1 sht), Zejoln ] ofo] ¥
8k 2 (PrimaryltemBox) 7} & A 5FH, o] 8Bl 1] ofo] &l o}o] t](item_id)+ V-PCC

>
=
b T
!
[e]
o,
o,
T
fuf

ﬂilﬂ

\ﬂ

I
il
[-'O
o o
é
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[1270]

[1271]

[1272]

[1273]

[1274]

[1275]

[1276]
[1277]
[1278]
[1279]
[1280]
[1281]
[1282]

[1283]

[1284]
[1285]
[1286]
[1287]
[1288]

ofol g5 LreER 7] $l el A AlE E .

V-PCC -4 o} o] Bl(V-PCC Unit Item, 47010): V-PCC -3 o} o] €12 V-PCC
FY ol & Y= ofol dlol T} o] {3, A e Ex], 2 o BT {-E
A2 glolE fl5 2] V-PCC - oFo] ]l 5 & V-PCC 7 0| RE(S)&
AR V-PCC /5 ofol B2 2 2] shife] V-PCC o)Al 2~ #4513 d H o B[ &
A gt

V-PCC % ofo] glo] th gt ofol ¥l B} tf &-3h= v & HlolH FHES
A7 3H7] A8l AF& ¥ = o) whef A F T V-PCC 74 oo’
-3l V-PCC #-4 &t ofo] &l 3 2 3 E| (V-PCC unit header item property) 2

dl 57 -4 o}o] ®ll 3 & W E|(codec specific configuration item property)<} ¥+

th sy A o g taEeolshs Ao &v glv] wiell, V-PCC 4
ofol €l 52 8| & ofo|HlE = F A H T

V-PCC ool &} B V-PCC 4 oFol §l = b #AE e 7] A siA, Al 714
Uh5 ofol 8l #l ¥ 2= B E o] A& T ofo] |l ¢l ¥ 2= V-PCC
ool el o 2 KL E| #A ¥ V-PCC FH olo| &= JolHr],

'peco’: B H T 2% V-PCC FH oo §l(F)S o F3AA HH 2 o] B FHES
DA 1=

'pecg’: AH T 2=2% V-PCC F4 ool 8l (5)2 X v Eg] v|t] Q. H o] E]
FHRES E3he)

'peca’; HH W 2¥ V-PCC -4 o}o] Bl(5)2 o] E7]{-E H| ] 2 t o] E
FrAES Egs

V-PCC -/ o}o] &l 3 2 5 E](V-PCC configuration item property, 47020)

Box Types: 'vpep'

¥ |

Property type: Descriptive item property
Container: ItemPropertyContainerBox
Mandatory (per item): Yes, for a V-PCC item of type 'vpci'
Quantity (per item): One or more for a V-PCC item of type 'vpci'
V-PCC -4 ofo] 8] 22 5 ¥ o] ¥} BF Q] 'vpep'o] AL Z 2 B B9
U 25 HE H ool ¥ Z 2w o]t} A H o] 1= ofo] &l T2 ¥ e o]g
g 2-olt}, ofol Bl mjr} EFY 'vpei'©] V-PCC EFloll o s A 4=%] o]}, ool ¥ &
% 'vpei'e] V-PCC ofol Bl sl shif iz 1 o] o] EA S 4= ek
V-PCC 32| B A/ EE & o] U= HE|H ofo] 8] TR E| 52 A 45 i,
V-PCC o}o &= 3t q13ko] let,
aligned(8) class vpcc_unit_payload_struct () {
unsigned int(16) vpcc_unit_payload_size;
vpce_unit_payload();
}
V-PCC 4 o] & = Alo] Z(vpee_unit_payload_size): vpee_unit_paylod() <]
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[1289]
[1290]
[1291]
[1292]

[1293]
[1294]
[1295]
[1296]
[1297]
[1298]

[1299]
[1300]

[1301]
[1302]
[1303]
[1304]
[1305]

[1306]

[1307]

[1308]

[1309]

[1310]

Hlo] £ Abo] =2 LhEbuIL),
aligned(8) class VPCCConfigurationProperty extends ItemProperty('vpec') {
vpce_unit_payload_struct()[];
}
V-PCC % ¥ o] 2= (vpce_unit_paylod()):= EFY] VPCC_VPS 2] V-PCC 4 &
A

V-PCC -4 & t] ool &l 3 2 S E](V-PCC unit header item property, 47030)

Box Types: 'vunt'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for a V-PCC item of type 'vpci' and for a V-PCC unit
item

Quantity (per item): One

V-PCC 4 &llt] oo 8l T2 E| 9] b~ EFYY -2 'vunt'o] 31, Z2ZHE] B} 9]
U 2= HE| H ofo] ] 2 E|o]aL, Z1H| o] 3= ofo] §} iiuﬂ E] ZlE el
gf 2ot} ofol g B V-PCC - o} 8 5 EFS] 'vpci'e] V-PCC ofo] 5] o &f
Aot ofol &) & &k 7 EAE =

V-PCC 5 &t 3= 22 HE| H ofo] &l E?-—Eﬁﬂ%i/ﬂ A7 a1, V-PCC
ololHl & 2 V-PCC Y oo el &9 T o] ¢l

aligned(8) class VPCCUnitHeaderProperty () extends ItemFullProperty('vunt',
version=0, 0) {

vpcc_unit_header();
of wh2 HHH/7X]/A] 2~ B2 non-timed

ES
g9-= ] o] ¥ 9] A Y (Carriage of non-timed
Video-based Point Cloud Compression Data)

ojuj#] ofel 5 &AM < Wl =-BFY = v-pee HIOTE 7} A ¥t} . V-PCC
ofol®l &, V-PCC 4 olol ¥l H & V-PCC I AZF ¢ Al =
P Zel o] A ue] EAS ehv] S8 e MEE B 4cC AE
vpec'o] 4] 5] 51wl ehu} 0] A5 2] uhs ) A G

Ao S0 w2 ofo] Bl o] X] & LhERuIT). o] & Sof, &7 o] A iz
dlol o], 3 4ol o|n A& AP % 5 gk

AA e Eol whE WA= 2450 A upe) o], =-BFQl = V-PCC
dlol8 & ARl g oI’ at7] #3220l 7]dkste] LAl S uh tlolE &
st Asd 5 A,

V-PCC o}-o] !l 5(V-PCC Items)
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[1311]

[1312]
[1313]

[1314]
[1315]

[1316]

[1317]

[1318]

[1319]

[1320]

[1321]

[1322]
[1323]

[1324]
[1325]
[1326]
[1327]
[1328]
[1329]
[1330]

V-PCC o}o] 8l 52 0 2 ] 51 7F5 & V-PCC of Al 2= F 5l 2 YEtl =
ool elo]t}, A 2-F o} o] Bl B} ]2 4CC = 'vpei'<> V-PCC ool I &5
2 st7] s Qo] €rh V-PCC ofo] §l 5 & o5 et M H H EAEH
V-PCC 4 o1l o] 2 5(5) & A3 et

3z gho]w g] o}o] &l Uk A (PrimaryltemBox) 7} < A 31, o] vk 1] o} o] €l
oFo vl (item_id)7} V-PCC oFo] &2 LheR 7] 13l A4 H e},

V-PCC -5 o}-o] §1(V-PCC Unit Item)

V-PCC 51 oFo] 61 & V-PCC 41 Ho] B & Lhehfli= o} o] glo]t).

V-PCC 5 oFol B o Al 1| o ul E 2], o £ HE H]t] 2 Hlo]E]
FHEL] V-PCC 7Y H o] E2=(5)S A4t} V-PCC 7Y ool &l © 2]
Shebel V-PCC of ol 2= 4l ¥l wlol B & 33 e 4= gleh.

V-PCC % ofo] glo]] th gk ofo] ¥l B}9] 4CC L =+= th&-8h+= HH 2 t] o] H
$o12 9l sly] §18) AL ¥ 3= mele] 7] ukste] A4 H ) V-PCC F4l
obol 912 o $5H= V-PCC 5 @t ofol§) T2 o e ¥ 28] 54 T4 ofol g
2 E 8} Aol 2l

V-PCC 5 ool 5 B E ofol 52 T TP A ow
s olsh= Aol o7k §l& o 7] wiEol

V-PCC o}o] 8§l 2 V-PCC 5 & 1 #HAE YEbU 7] S84, 3704 Al 28
olol el P HH X EFYE, 4CC = E 'peco, 'peeg' X 'peca’©] 4 o] T}, o} o] Bl
#] ] 223= V-PCC ofol }l 0 2 2 E] #d ¥ V-PCC {4 ofo] (15 = Aot}
ofol el &l el Ehel 5] dcC ZEEL BT Lo,

'peco’: O F- A BT Q. dolH R ES ¥ 3lsl= dlHH A V-PCC #-4
oFol Rl(=F)

‘pecg’: @l H U 2H V-PCCHY ool el(5)o = X QW Eg] v]t] Q. d o]
Fule Taw,

‘peca’: A HHAH V-PCC F-H olo] Bl(E)2 o EE]{H-E vt 2 dloH

V-PCC & o}o] 8l 54 &(V-PCC-related item properties)

Mz ofol’l 5452 V-PCC 3= B Al E A H 3 V-PCC 7 llt] 4=
72k Aday] gl el H.

V-PCC -4 o}o] 'l 32 2 ¥ E](V-PCC configuration item property)

Box Types: 'vpep'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for a V-PCC item of type 'vpci'

Quantity (per item): One or more for a V-PCC item of type 'vpci'

V-PCC 3} 2H 8] A EE & M4 ofo] 8] ZEHE] 52 A4 5 aL, V-PCC
ofol g} 5ol ¥ko] Sltt.
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[1331]
[1332]
[1333]
[1334]
[1335]
[1336]
[1337]
[1338]
[1339]
[1340]
[1341]

[1342]
[1343]
[1344]
[1345]
[1346]

[1347]
[1348]

[1349]
[1350]
[1351]
[1352]
[1353]
[1354]

[1355]
[1356]

[1357]

[1358]

of] Al A (essential)<> 'vpep' o}o] Bl X 2 E]of] th 3] 12 A H}
aligned(8) class vpcc_unit_payload_struct () {

unsigned int(16) vpcc_unit_payload_size;

vpce_unit_payload();

}

aligned(8) class VPCCConfigurationProperty

extends ItemProperty('vpcc') {

vpce_unit_payload_struct()[];

}

V-PCC % ¥ o] & A}o] Z(vpec_unit_payload_size): vpec_unit_paylod()<]
Hpo] E 1 Alo]l =& LERII L

V-PCC 4! &t ofo] &l 3 & 3 E|(V-PCC unit header item property)

Box Types: 'vunt'

Property type: Descriptive item property

Container: ItemPropertyContainerBox

Mandatory (per item): Yes, for a V-PCC item of type 'vpci' and for a V-PCC unit
item

Quantity (per item): One

V-PCC f &lt]i= A% %] ofol ¥l Z2WE| SR #4¥ 31, V-PCC o}o| Bl &
R V-PCC A ofeldlsol dato] 3l

of A2 & 'vunt' o}o] ] S 2 HE|of e 12 A4 Hr)

aligned(8) class VPCCUnitHeaderProperty () {

extends ItemFullProperty('vunt', version=0, 0) {

vpcc_unit_header();

}

5482 Ao Eof uh2 HE
g2 R

12482 v} 171 &l ©] (10003, 20004, 21009)2] & 2H-S EFHTE

AAlo 5ol whE A E Fehe-= dlol B FA A= 3w ol el (o] 3t
A g ol B 2 A A 7hedh) 2/ ERAV Y 58 233 doh
17 ¥ ©] B]3= V-PCC B| E 2= E ¥ & isobmif file format 2 2 -3 8} 31, isobmff
file format ©. 2 encoding &M=t & 8 ¢t box 1% & AT 4 S}
Edav s AL dolHE A o vk 5489 7 @Al = oh 3

0. 91 5T (10002, =4, 515, %218, 20000-20003, 21000-21008 )°ll 2] 3 V-PCC
1z ¥ B E A E H(input bitstream, 525, 526, 531)& A U] ZH-E
A7 & g ol B 7} F A g

1. ISOBMFF 3} (570-72, 547)° V-PCC track & A4 & 5= gl v}

Ul

ofE el tlolH & 918 v QI Ee o] M
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[1359]
[1360]

[1361]

[1362]

[1363]

[1364]

[1365]
[1366]

[1367]
[1368]
[1369]

[1370]

[1371]
[1372]

[1373]
[1374]

[1375]

[1376]

[1377]

2. 9 1914 A gk V-PCC track®l] sample entry S A4 3 4~ AT}

3. A Al el E ol W& VPS (VPCC Parameter Set, %-29) 4 2.5 input
bitstream O 2 F-B & &35 4= 9]

4, 2 A e £l ©h2 VPS A H.E sample entry©l] 5718 5= 9l

5. 2 Aol &0 w2 Atlas data % B input bitstream & 2 F-F @, =3t 4 9]
o] atlas data @ H.i= A A] o] E-of] W} E YPCColE T}~
4 7)) o] A (VPCCAtlasRelation) 4 H.7} 3% of 91 4= At}

6. A Ao S0l W= Atlas data B B E o] -£35to] ¥ E S92 A|AE 91
E o) A3tk vPCcColE el Hel o) A vk 2 (VPCCAtlasRelationBox
structure) & THE0] A& <l E €] (sample entry)ol] 7+t 4= 1T},

7. A e &l whE Atlas VPCC unit header /4 E. & input bitstream 0. = - E]
953 7 Aot

8. A A of| Z¢ u}bE VPCC unit header 4 B.E sample entryol] 7} 5= »1 =

9. A Al of| & u}Z Atlas NAL unit dataE nalType®ll w2} sample entry -2
sample®l] F=7}& 4= At}

10. A A o] & u}2 Atlas NAL unit data type©] NAL_ASPS =2
NAL_XXXX_SEIE A 9] g datai= sample®l] 7} 5= 3l
11. 9 10014 A4 ¥ sample-S- V-PCC Trackoll F7}& 4~ 9}

5491 A Ao 5] U o} Eats HolE Z 919 3 w0 el FAe
el

%2493= 9+ ] 3 <9 ©] E] (10007, 20005, 22000)2] & 2-& W EFAT

AAJe 5ol uhE ¥IE Sehg-= vlol§ Al AR = A B/
JJr‘?:l/*ﬂl“*E g ol olsh vl ol &2 XA 7Hedh) 58 ¥3e ¢
ATh A= X1 E FE9-E dlo] E(V-PCC isobmlff file 3 H)E 721 5=
At ]Iy 7“ % 7 o] 5 3= V-PCC isobmff file2 V-PCC bitstream O %
B el o 9o, vl agahs ol B Rt box FEGHY W AR) 5L HYE
I} 4 AA = P2 o Eehe 4 ok o2 v-eeC A E AR S
2R 4 ek Aol Zol whe g elol e o] 2 5ae che g,

0. V-PCC Isobmff= 174 & o] /d & 3 (5270-72, 547)& A1 = Tt

1. Input isobmff 3} 2] sample entry 2| 2 A] of| Fof] whE VPS (V-PCC
Parameter Set, 5-29) d H & & 535 4= Qi)

2. 9 1014 853 VPS A K. V-PCC bitstream( 525, 526, 5=31) F | &2
A 5 e,

3. Input isobmff 3} €] sample entry 2 4 A] o ol & V-PCC unit header
AR D=5 2= 9},

4. 9] 39| 4] & 53+ V-PCC unit header 4 H.& V-PCC bitstream & B} 2 A& 4=
ol 1:]_
AA .
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[1378]

[1379]

[1380]

[1381]

[1382]

[1383]
[1384]
[1385]
[1386]
[1387]
[1388]
[1389]

[1390]

[1391]

[1392]

[1393]

5. Input isobmff 3} 2] sample entry 2 - 2 A] of| E-0l] w2 VPCCAtlasRelation
AR E =g 4= 9}
6. Input isobmff 3} 2] sample entry 2 F-E 2 A] of| Fof] w}E V-PCC

configuration 4 X & & 53 4 3t}

V-PCC configuration 4 H.¢]| = VPS <} NAL unit type©] NAL_ASPS,
NAL_XXXX_SEI ¢ A Al o ol u}£ atlas dataS FE3}35}51 9t}

7. Input isobmff 3} ©] sample = F-E] NAL unit type®] TSA 52| A A] ol Eoll
2 atlas datas &5 = Qlth

8. 9 5ol A & 53 VPCCAtlasRelation 4 B.5 o]-&3}o] 9] 7oA & 53t
atlas vpcc unit header 4 X.2| vuh_atlas_id¢} V| 3 3}<=atlas dataE aggreation 3 <7
210, FES atlas tile group @ o)l A 1= atlas_tile_group_id¢} vl A 3}5= atlas NAL
unitE -8 aggregation & 5~ )

9%@8ﬂ@ﬂﬁﬂ5ﬂmmmma1 3Fo] V-PCC atlas
sub-bitstream(5231)& 7-/d 3= SampleStreamNalUnit B ] €] & 744 & 4= d o},

10. V-PCC bitstream decodings ¢ ¢k V-PCC atlas sub-bitstream-& 74 & =
ATH.

11. 91 1001 4] A4 ¥ V-PCC atlas sub-bitstreame VPCCBitstreamDecoder &
=3 parsing‘g}oi point cloud & reconstructd} =] 2 & 3+ 2 A] o] &0 u}£ atlas
tile group ¥ patch data 5= & 5% 4~ 3

5508 2 A]

5502 A A

A e Eol
A 4=

PCC bitstream ™} V-PCC file format structure7Fe] THA| &= E507 Zo] 34 4=
A

9] of & ﬂ*ﬂﬂiEJE%QOEllﬂiﬂﬂﬂ%o%
V-PCCE# & ME AdED B 'vpel' (=5E ot 5 et Al 2 gtehr
NEE, obEet2 2 Q] gepy| 1 M EF, 1= V-PCC SEIE) & 7HA L
opEEhs10] A3t dlo] B & e 5= 9Tk V-PCCE 2= A1 1= B
vpel' (=R obE ek AP 24 g N EE, ol ek~ e ¢ ghebi] g
HES, 1= V-PCC SEIE) & 7hA 31, o} Sehs 2 9/ = o} S gh 230 73t
o8 & =33 5 .

FZ V-PCCEZ 9| A& I Ed]i= VPCCoFE et Hijol A
gk~ (VPCCAtlasRelationBox) & ¥ 313t 4= 9t}

Ed2 EY gy o) sl V.PCCHEVE B 157 dHH
HAE 7HE = ) o & Fol, ol &g 22100 #3k o] F3A] vt 2 HolH &
ALsh= V-PCCHEVE E¥ A v Eg] BY 2 HolE & Ad3h=

_4
e}
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[1394]

[1395]

[1396]
[1397]
[1398]
[1399]

[1400]

[1401]
[1402]

[1403]

[1404]

[1405]

[1406]

V-PCCHEVE Ed oEYRE HUL HolHE AYsliE V-.PCCHEVE
Edo] 757 V-PCCEH 0] A2 F2E T 5 9l

Edi= B9 g @ 2o 7]ukete] VPCCHFEVE Ed 33 P H A
HAE 7 5= Ak ol & B0, ol E 2R /E =30l 3 o] FHkA] H| T 2
HolE & AEsl= V-PCCAIXVE EWU X ou|EF B[t]Q ol H & Adsts=
V-PCCHEVE E¢ ol EZRE B[ Q to|HE AEdt= V-PCCHEVE
Edo 3F3 V-PCCEY 0] M FZE o 4= )

AA e Foll w2 Wi/ g = Hape] ol ek W ol Eef o) e IIE
2= dolHo] a&% 0 ® dAAstal YotE EQ1E 292 HolHE

o]
afHor yagsta AP o o= a3E Al

5512 AAfel 5o mE 9t g Al s1d S e

5518 =507 Zol, F7HAR1 9kl A 1d ® F2E Ve T

V-PCCHIQ! EF 1S AME QI EL] B 'vpga's 7FA 4L, VPCC F 2 o} 5~
AH 8k~ 7hA 4= 9l V-PCC W9l E@ L ol 5l #3F V-PCCE 212
Y/ = ol 5l 2, o5 ek ~30] #3F V-PCCE 33 Ed o d 2~ AA S
7HA 4= Qo) &3 V-PCCE 212 2/HE= V-PCCE 3L V.PCCHEVE EF
%I A BAE 7 S Aok

tole @ ¥1E S} dolElo vt AX
st @ Al g el 7]ukste] bz 9
A 2stan, Fe g dlol B & A e = 9k

5521 K25, 526, 5231 Goll hE M| EAEY E 57072, 547 ol ©hE vt
S kel HAE et

FEQNE Seh-1 ol B o] shuf Hi= sl o] 4e] s A 5& o} 5t Bl
Tl 23 A, o5 Bl aF-L ol Eels Ty Yol £3HE ) s
obE TR0l shibel ofE A ZeQl o FHE ¢ vk o B A B Aue
EQE SEh-5 dlole o] FA ol whehA, shufe] s X = ] A S-S

ghatar, shuto] obEets Bhel 1 s R o B A Bl I a e

7 St ERIE Fehe-E HlolH o L HAETE L2 QM UM skt

AAof| Eof| b2 Azl 28] 1y AA o Eof up=
V-PCCH|EAEY L ME ~EZ VPCC FY = NALFY S £33 =
2 TH(E25-26).

AA S E B EXEY X35 {512 7| EH 07 U] E Ho|2 = E
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[1407]

[1408]

[1409]

[1410]

[1411]

[1412]

[1413]

[1414]

[1415]

[1416]

[1417]
[1418]
[1419]
[1420]

[1421]

[1422]

[1423]
[1424]

G2 R EAEY 294 HolHE Eb;}% & 9‘

o & 5o, o} 52 ol H A A9, =313 o] o} & 1j/]r}\ (A H)
H EAER o] do] 2o EHH

NAL 5! Hlo| B &= o} 5} Al A& mheu| B Al E, o} 582 <)
vtepu|E] M E, obE et BFd 715 dlolof, SEls-& X3t}

olE et Q) mhehrE] M E(E35 5 FX)w= olEeh s ZeQ) B AR(E
365 FE2)E X3t ol Bk g 1FE Aol v|dkste, ol 5 ek
Bt 1g°ﬂ o 3t ofo] 741@—‘3 ﬁﬂﬁﬁ}

obE et BF Y 147 dlolof (3239 5 FX)E o5k B 1 FH(5239) #
o5t Bt 1% dlo] E1<+41),—z— gt

ol5etx Bl 17 dllvl = ol 5 Bl I Sl o o mel s E ol 5
Bt 1% dlv 9] e & E3hgic)

AA e Eof uf2 1 A Ed ol El el o d], sl EAEH S gt 7 H Y9
Aol Hrt 9 A H ol o -2 ISO BMFFH 2] & &t

AA el Fo upE vl 0}—‘58}* WAE AL H 8] A, LA e 5l
uHE okE E‘r* do]ld s ¥3Heie}
oSt P o] vl 2= VPCCol S et Heo] A U 2= VPCC ol 58t~ E

> 3shaL E449Jr ol }E‘D"r* ofolt], o}lE et Bt 1F 9 A, ob ek

E‘r o 1Z 9] |G 2 o} B~ B Y 18 9] ofo|t], EY 1F J)| o) upE
& 15 ofelH E A g g

JJr%'_«l ME 5 YA gA ghais NALF- S ol 8 A 2 A s & 283k,

= - TL 1 = .
of, tfol}u] ¥ E Feh9-= @ H A E 9] partial accessE 4| ¥ 3}7]
15}k, file system leveloll A £ E S92 @ HAE 9] 7k A9} &) H(spatial
region)®ll 3% = V-PCC A A o] U do] <} A% atlas tile group F H. S
A& = ATt
F7FE, 7} atlas tile group©] 3Z3H8FaL 9= label W/HE+= patch A H.Eo o &t
2% signaling W& Al 3k}

553, 554, E=55= AA o Bl 2 Al Q HAE HHE ET
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[1425]

[1426]

[1427]

[1428]

[1429]

[1430]

[1431]

[1432]

[1433]
[1434]

[1435]

[1436]

[1437]

[1438]

[1439]

5253, 5254, 52555= 5225-269] A Ao 50l WhE V-PCCHIEAE o] 235 =
Al @ B A E A H (Scene Object Information)©| T},

% 53Ul A 5582 A Ao Eol] tbE V-PCCH| E~ER o) 295 EFu|Ee
o] =g o] A SEIM| A] A](Volumetric Annotation SEI Message)ol] &%= dH E
L ER T

AN S e QHAEE ¥ E Fa}-9-
TASH Y TSk =

A Ao Fol| & /A =
hi} o] Ake] Al @ H A E (scene ob_]ect
el o] F7- A Z(partial access)= Al &5 ‘/F AT

Ao &l & SEI A A= v 2, e 2EfH, v A& o], e vE
52 of] A ZE A 2of] Hsk ARE FEHeit)

A A of| Fof] uhE SEIM A A] = o] 4l (essential) 2 +=-°] 42 (non-essential), T
7HA b )& E3shn

=-o] Al SEI #IA Al = 2 Z R4 ]* V‘i da® a4 & 5 Urh

Kol
Jadso] ol % or RS 9% o] ARE Ael5] 918 Fo] Bashx

FU ﬂ
mlo
Ui’L‘
ofs
of,
rlr
W
W/
ofl
=
o
12
D
5
=4
=)
a
a3
5]
B

AN

A e Sof b2 Al @ W 2 E A H (Scene Object Information), 2. H 2 E o] &
] H.(Object Label Information), 3 x| %4 2 (Patch Information), &F | E¥ A}Z3
] H (Volumetric Rectangle Information) 52 X $3F= HFEY 54
] H.(Volumetric Annotation SEI Message) ™= t=-°]Ald SEI W A| A A 4= Q)
w3 AA G Bl w9 AR S-S o] A48 SEI H| A A el A 2
o]}\ﬂ/lﬂ SEIUﬂ/\] 1J;VPCCH]E/\EEJQ XJ J,].EO]J—J_’
HEAER O R RH AAE o vl o] dd SEIHA A= F B &2
7Hel el sk 4= 9
EFS] A o] 412 SEI ‘?ﬂ"] Aol H g SEI 52> H| EAER 238 glsty] ¢ &
8% AR L ol grol YAt 73 A ARE E3s 7 AT

a4 & 9l

2 A e Sof] uh2 V-PCCH U = A Q& BFY A oAl SEMIA A &8
W@ %] =t AA o Eof] 2 V-PCCUEU = I HAHEHEAEY 13

b F ol tlmd] R§2 A el @ 5 Qe

E}O'B o] A4 SEIW A Al: 54 =9 4&401 S 2 E V-PCCHUALES
7 = EFYY B o] Al SEIW A Al 58 B 2] X 931, 3D ¥ E Feh9-= 59
W g e e 1 AN E AT 5 2l

S46= BF I EE o] ol A SEIV| A A](Volumetric Annotation SEI

Message)S HEFITE,
Al e & W V-PCC H| EAE Y2 H3- 5] I(partial access)Z} = 4~
%1+ volumetric annotation SEI message 52 5449} #Ho] A o] skaL 3]},
N<: 2 “L(soi_cancel_flag): ©] Zko] 10]¥, 2l © B A E A W SE[W] A] A] 7}
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[1440]

[1441]

[1442]

[1443]

[1444]

[1445]

[1446]

[1447]

oF%k TAME olH e A LB AE YR SEMAAE ANEsh=s A e
L} E} 9l Th(equal to 1 indicates that the scene object information SEI message cancels
the persistence of any previous scene object information SEI message in output order).

AHl o]l E 2 H A E o] 7] (soi_ numﬁobjectﬁupdates): & A SEI°]) 2] 3l
Aol Ex = o H A E 59 7|4~ E el T (indicates the number of objects that
are to be updated by the current SEI).

soi_num_object_updates7} 0E.T} A ¥, T} 29| AgHETF L @ B AE A H o
S 7;53 =] )\ o] Lq—

AZE e HAE Z¢ I(soi_simple_objects_flag): ©] ko] 10]H, HHlo] E¥] =
E= A B E = LB AE A3 27 AR AT Y A a5
LFEFITE, o] ghol 0old, A ulol Ex = = A7 =%l ¥ = L B A Eof Tt
F7HA ARt Al ad " E 5 9l && WE T (equal to 1 indicates that no
additional information for an updated or newly introduced object will be signalled.
soi_simple_objects_flag equal to 0 indicates that additional information for an updated
or newly introduced object may be signaled).

soi_simple_objects_flag7} 0] H t}-2] dg]HEE0] 21 Q HAE A H o
ke o o

soi_simple_objects_ﬂagﬂ— 0o] o}, soi_object_label_present_flag =0,
soi_priority_present_flag = 0, soi_object_hidden_present_flag =0,
soi_object_dependency_present_flag = 0, soi_visibility_cones_present_flag =0,
soi_3d_bounding_box_present_flag = 0, soi_collision_shape_present_flag =0,
soi_point_style_present_flag = 0, soi_material_id_present_flag = 0,
soi_extension_present_flag = 0 ¢} o] gko] A< 4= 3l

QB AE ol & FA] =3 L(soi_object_label_present_flag): ©] gkol10]H, & A
A L B AE GHSEMA A el @ BAE go]5 AR 7 EA S e,

o] gkol 0oldl, L B A E ol & G R IF EA|8HA] 55 HEFd T (equal to 1
indicates that object label information is present in the current scene object information
SEI message. soi_object_label present_flag equal to 0 indicates that object label
information is not present).

A9 E A Z 2 L(soi_priority_present_flag): ©] #ko] 10]H, & A 21
oA A SELAAA S99 At E TS ebag o g
0°)H, &9 BRI EASHA] 52 Y EFTH(equal to 1 indicates that
priority information is present in the current scene object information SEI message.
soi_priority_present_flag equal to O indicates that priority information is not present).

LB AE 3| & EA| & L(soi_object_hidden_present_flag): ©| #ko] 109, 3] &
SHAE QR7F AR A QLEAE ARSEMAA] ] 8] QLHAE AR 7}
EA e e o] ghol 00]9, 3= LEAE AR IF EA6HA] e
U-El I TH(equal to 1 indicates that hidden object information is present in the current



119

WO 2021/206365 PCT/KR2021/004045

[1448]

[1449]

[1450]

[1451]

[1452]

[1453]

scene object information SEI message. soi_object_hidden_present_flag equal to O
indicates that hidden object information is not present).

B AE Al A] F4)| =2 L(soi_object_dependency_present_flag): ©] 3ko]
1olel, @A Al L BAE GH SEMMAA of L HAE YA FE7FEA TS
LFERRITE o] ghol 0ol |, S HAE YA AA] FHIF EASHA s
e}l TH(equal to 1 indicates that object dependency information is present in the
current scene object information SEI message. soi_object_dependency_present_flag
equal to O indicates that object dependency information is not present).

v 2 2] B] &2 FEA)| &2 ZL(soi_visibility_cones_present_flag): ©| ko] 10]H,
B A2 E] 222 7 AA A QB A E G H SEMAIA] W EA 35S
LHERRITE. of ghol ool =, HI A e E] 2 A HI7F EA A B
L EF 9l Th(equal to 1 indicates that visibility cones information is present in the current
scene object information SEI message. soi_visibility_cones_present_flag equal to 0
indicates that visibility cones information is not present).

3DHRE 8k FEA) &2 ZI(soi_3d_bounding_box_present_flag): ©] gko] 10]H,
3D vk HhA AR A A A L HAE QH SEMAIA] W) A3
LFERLFHI T o] ghol 0019, 3DHR ) WA A HIF EA A 5
L} E} A Th(equal to 1 indicates that 3D bounding box information is present in the
current scene object information SEI message. soi_3d_bounding_box_present_flag
equal to 0 indicates that 3D bounding box information is not present).

Z]d 2 EA 2 L(soi_collision_shape_present_flag): ©] gko] 1°]H,
FelA AEIFAA A B A E ARSEM A A U] EAHS ERAT o] ghol
0ol¥, I H B AR} EAetA] a5 W EFATHequal to 1 indicates that
collision information is present in the current scene object information SEI message.
soi_collision_shape_present_flag equal to O indicates that collision shape information
is not present).

EQJE AEFY EA4] &8 L(soi_point_style_present_flag): ©] #ko] 10]¥, EQ1E
2Bl AE7FAA A LB A E AR SEI WA A W] EA4)8HS YERI o] Lol
0o, ¥ E 28U BRI EA5HA] &5 e ThHequal to 1 indicates that
point style information is present in the current scene object information SEI message.
soi_point_style_present flag equal to O indicates that point style information is not
present).

HE 2] Y ololt] E A &2l “L(soi_material_id_present_flag): ©] #ko] 10]%,

HE g F ofolt] FR= A Al QB AE GH SEIHAIA U] EA8&
LFERRIEE. o] gkl oo™, M E 2] ofolt] AH I} EAeHA Fes

Y- El I TH(equal to 1 indicates that material ID information is present in the current
scene object information SEI message. soi_material_id_present_flag equal to O
indicates that material ID information is not present).
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[1454]

[1455]

[1456]

[1457]

[1458]

[1459]

[1460]

[1461]

[1462]

o] ~ 'l FEA) =2 L(soi_extension_present_flag): ©] ko] 10]H, F7}4] <1
ol 2~ el AHIFHA 4 S HAE A SEI WA A W] EA)3HS YETE o]
Zkol 0o, 741 o] ARl R 7F E Ao e WEFWI THequal to 1
indicates that additional extension information shall be present in the current scene
object information SEI message. soi_extension_present_flag equal to O indicates that
additional extension information is not present. It is a requirement of bitstream
conformance to this version of the specification that soi_extension_present_flag shall
be equal to 0).

soi_3d_bounding_box_present_flag”7} 10|, t}&-2] Ag]|HEEo] Al Q HAE
EERNEL TS

3D v ¥~ 2~ A A (soi_3d_bounding_box_scale_log2): L H A EZ 9] 3]

71eE 9 9li= 3D vk Hh steb| B Bl A& = AL S
Y-l Th(indicates the scale to be applied to the 3D bounding box parameters that
may be specified for an object).

3D v} ¥hA 3 2] A] A (soi_3d_bounding_box_precision_minus8): ©] 4kell 8
tshd, L BAEZS 918 7[eE = 3= 3D vk | s ohev B E 9
2 Al A& Y EFATH(plus 8 indicates the precision of the 3D bounding box
parameters that may be specified for an object).

QB AE Qld ~ 9] WAIH (s0i_log2_max_object_idx_updated): & A] 2l Q. H A E
AR SELAAA ) S8 AE Qe g AT1d ™ s e ALgH =
H| EE 9] 7|5 Y EFATH( specifies the number of bits used to signal the value of
an object index in the current scene object information SEI message).

soi_object_dependency_present_flag”7} 1°0]H, T} &-2] A]HET} Al o B A E
AR x9kd 5 vk

QHAE ] %ﬂ Al el 2~ Al (s0i_log2_max_object_dependency_idx): & ]
A QB AE AR SELHAA W HHEA @ HAE Qe Ao ghgs
Alzad g str] Yl AR E = ] EE 9] | 5E YR Th(specifies the number of
bits used to signal the value of a dependency object index in the current scene object
information SEI message).

soi_num_object_updatesgE T, Th&-2] AgjHE S| A Q HAE A1 1
ELZ_“(;S:]'-E] 2= 0] ]jf
Q Ji A E Q19 ~(soi_object_idx[1]): HHIO|EXH &= iH A QEAES] QHAE

25 YR} soi_object_idx[ i ]E YEFH 7] ¢ 8l] AF-8-5 = B EE ]
7H 5= soi_log2_max_object_idx_updated®] ¥ T}, soi_object_idx[i]¢] H| EXEH
W SASHA] & A5, 1A 9] g 022 49 5= 3 Th(indicates the object
index of the i-th object to be updated. The number of bits used to represent

A

[-'0

soi_object_idx[ i ] is equal to soi_log2_max_object_idx_updated. When

soi_object_idx[ i ] is not present in the bitstream, its value shall be inferred to be equal
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[1463]

[1464]

[1465]

[1466]

[1467]

[1468]

[1469]

[1470]

S M ESS
V&= 70&9 4 1A, M ObjectTracked[ i | 09 5= Q) [BRCRS Rwiy
£, 3D uhe W Ut s HE, e AR, 8 9,

H T2, FE A BAE, IRIE 28, 2 WH Y
YEAER g HES 15 HEEYGER YAE F

21T}, soi_object_cancel_flag ©] 0©] ¥, soi_object_idx[ i |9} & L ¢t A1~ 5 2h=

SEAETL o] AYUEES AR 3= AR E (uo]Ef S Yyt d
ObjectTracked[ i <= 12 A& = 5 2l Th(equal to 1 indicates that the object with
index equal to i shall be canceled and that the variable ObjectTracked| i ] shall be set

= ¥ ZL(soi_object_cancel_flag[ i ]): ©] %kO] 1o]9,
= o
i
3]

ﬂ m]o

o
=
iy
1z
i)
;

to 0. Furthermore, all of its associated parameters, including the object label, 3D
bounding box parameters, priority information, hidden flag, dependency information,
visibility cones, collision shapes, point style, and material id, will be reset to their
default values. shall also be set equal to 0. soi_object_cancel_flag equal to 0 indicates
that the object with index equal to soi_object_idx[ i ] shall be updated with information
that follows this element and that that the variable ObjectTracked| i ] shal be set to 1).

soi_object_cancel_flag[ k |7} 1©] o} 31, soi_object_label_present_flag”7} 1°]H,
UhEo] A WEZFA QA E dH o x3hd 5 9lr)

QB AE o] & Jd o] E & ZL(soi_object_label_update_flag[ i ]): ©] #k°]
1oj¥l, L HAE o] & il E AR I}F e AE 2= Q B A Eof o8
EAEE e o] Flo] 001, L B A E o] gl H o] E B I} E A 81A]

225 e tH(equal to 1 indicates that object label update information is present
for an object with object index i. soi_object_label_update flag| i ] equal to O indicates
that object label update information is not present).

soi_object_label_update_flag[ k |7} 109, t}&-2o] A2 ETL A Q HAE A1
q% 3L ‘6‘]—&1 /\ 01 D}

LEAE 'L’ﬂ o] & Q1 2(soi_object_label _idx[i]): & i & 2EE QHAE 9]
ol & ¢le A~ 5 el Wl Th(indicates the label index of an object with index i).

soi_priority_present_flag7} 10] ¥, th5-2] AHEZ}F A S HAE Q1
E3H 5= gl

A9 o]l E =3 ZL(soi_priority_update_flag[ i ]): ©] ko] 10]H,
A% Eo|E ARt QHAE Qd s i euAEd o EAY
e of gho] 0ol W, L HAE $H %9 PRI EAGA FE
Y- El I TH(equal to 1 indicates that priority update information is present for an object

tio

with object index i. soi_priority_update_flag[ i ] equal to O indicates that object priority
information is not present).

soi_priority_update_flag[ k |7} 101, th5-2] Ag]HET} A QB AE X1 1
T3 4 k.
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[1471]

[1472]

[1473]

[1474]

[1475]

[1476]

[1477]

[1478]

[1479]

[1480]

[1481]

-9 #k(soi_priority_value[ i ])‘ A A5 2t = S HAEY SXAFYE
YEeld T -39 ghel $EAY =& 4= 2 Bh(indicates the priority of an object
with index i. The lower the priority value, the higher the priority).

soi_object_hidden_present_flag”7} 10| 9, t}-&-2] A HET} A S HAE 1
W =3+ 5 e

QB AE 3| & ¥ I(soi_object_hidden_flag[i]): ©] #ko] 1o]¥, I ~iE
= LEAE S EHS e o] ghol oo™, e A iE 2k L HAET}
A EH-E Elvf Wl th(equal to 1 indicates that the object with index i shall be hidden.
soi_object_hidden_flag| i ] equal to O indicates that the object with index i shall
become present).

soi_object_dependency_present_flag” FlolH, oo Ae|HEZ A QB AE
AR W 23 o g

QB AE tJHAEA] ¢ de]E =2l I(soi_object_dependency_update_flag[ i ]): ©]
%/1—01 IO]%,QAEZ&}EI—/]E&%}\] (ﬁtﬂ 1E 2‘]&7]» ]:]/(-“E O]T:ﬂ/’\I._ 71-L‘

LB AE sl EAHE YEFHTE o] gho] 0o, L H A E T A A
Aol E AR 7t EA5HA &85 YWEFHTH(equal to 1 indicates that object
dependency update information is present for an object with object index i.
soi_object_dependency_update_flag| i ] equal to O indicates that object dependency
update information is not present).

soi_object_dependency_update_flag[ k |7} 1°]H, t} 22 A2]HET} A
LHEAE AW ) E3hE gt

LB AE A A 52 7] 9(soi_object_num_dependencies[ i ]): A H = iE 2H=
v AE AAA &2 7/l 4E Y EF A U(indicates the number of dependencies
of object with index 1).

soi_object_num_dependencies[ k | ZtTH T2 A2HEZL A S HAE w1
W =3k 5 At

e v AE tHAEA] 919 2 (soi_object_dependency_idx[i][j]): L EH #E
AE g 2= QHAES ZH= i A & 7HA] & jH A L EAES JQd A s
L} EF 9l h(indicates the index of the j-th object that has a dependency with the object
with object index i).

soi_visibility_cones_present_flag7} 10|, t}&-2o] d2|HAET}L A Q HAE A1
W 23 5 At

Bl 2 2] ] £ ¢ dlo] E &2l ZI(soi_visibility_cones_update_flag[ i ]): ©] gko]
1o, AU E] 22 dUolE HHIF QHAE Qg A5 zH= O H A E o
el EAgHe vERITE o] ghol oo, vl A el E] &2~ flHlolE ARt
A 8HA] 52 L EFRITH(equal to 1 indicates that visibility cones update
information is present for an object with object index i.

soi_visibility_cones_update_flag[ i ] equal to O indicates that visibility cones update
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[1482]

[1483]

[1484]

[1485]

[1486]

[1487]

[1488]

[1489]

[1490]

information is not present).
soi_visibility_cones_update_flag[ k |7} 10|, t}&-2] A2l EZ0] 21 & H
AR xZ3gheE 5 Q)
] @ A X(soi_direction_x[i]): LH A E Qld]| ~jE zki= 0 H & E o] v ] ] E]
Zo] gEld v o =83 XHEUES YEht) SEAleA] &= A9, 9l
o]

4 1.09 g Ao R F24 4 9 U(indicates the normalized x-component value

_L

of the direction vector for the visibility cone of an object with object index i. The value
of soi_direction_x[ i ], when not present, is assumed to be equal to 1.0).

1;] aj]/ﬂY(soi direction y[ in: e <=1 qu = o] :41 Ealt=pA, Zb= o H A Eg] u] Zj]‘jé‘j/]ﬂ
Zo] ce 4 vl o] B YAEUE 22 thehileh, EA5HA gk 45 of
4 1.09 & A o2 F24 4 9 U(indicates the normalized y-component value
of the direction vector for the visibility cone of an object with object index i. The value
of soi_direction_y[ i ], when not present, is assumed to be equal to 1.0).

U @A Z(soi_direction_z[ i ]): LEAE QU 25 2= @ WA E o v %' 2] ¥
Fol| th3k veld wE e wHslE zATUE 7123 et &84 =
A5, 0l w2 1.03 22 A o2 F25 4= 9Jti(indicates the normalized
z—component value of the direction vector for the visibility cone of an object with
object index 1. The value of soi_direction_z[ i ], when not present, is assumed to be
equal to 1.0).

9 2 (soi_anglel i ): ] 1e] ] ] W 2 uhef w4 W )] 2o P
Uebith, #4184 e 745, soi_angle[ i 19] k2 180%9F & Ao & 7=
* %) Th(indicates the angle of the visibility cone along the direction vector in degrees.
The value of soi_angle[ i ], when not present, is assumed to be equal to 180°).

soi_3d_bounding_box_present_flag7} 10]H, T} 5-2] AgjHEZo] Al Q HAE
AR 29k 5 vk

3D v} HJZ: o] E =) Z1(soi_3d_bounding_box_update_flag[ i ]): ©|
Zkol 10]¥, QB A E old A & zk= ¢ B A Ed el 4|85 LrEFITE o]
gkol 0013, 3D vk ¥F G B 7F E 4814 55 HEFd T (equal to 1
indicates that 3D bounding box information is present for an object with object index i.
soi_3d_bounding_box_update_flag[ i ] equal to O indicates that 3D bounding box
information is not present).

3D v B2 X(soi_3d_bounding_box_x[i]): 19 %iE Z2H= QL H A E 9] 3D
vhe-w Bl o] Q83 A o] X# 3 4hS YEFITE. soi_3d_bounding box_x[ i
19 YZE k2 07 28 5 9 T(indicates the x coordinate value of the origin
position of the 3D bounding box of an object with index i. The default value of
soi_3d_bounding_box_x[ i] is equal to 0).

3D ¥ 22 Y(s0i_3d_bounding_box_y[i]): Y1 & 2iE ZE= L H A E Q| 3D
v 920 @ 23l E A o] YRS YEFATE soi_3d_bounding_box_yl[ i
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[1491]

[1492]

[1493]

[1494]

[1495]

[1496]

[1497]

[1498]

[1499]

[1500]

19l Y& E4-2 03 -5 5 9 Th(indicates the y coordinate value of the origin
position of the 3D bounding box of an object with index i. The default value of
soi_3d_bounding box_y[ i] is equal to 0).

3D v B ~Z(soi_3d_bounding_box_z[i]): Q1 F =iE ZHE Q H A E 9] 3D
v ko] @ Xl A o] ZA H4h-E YRt o el HEE 442 0%
& 4 A U(indicates the z coordinate value of the origin position of the 3D
bounding box of an object with index i. The default value of soi_3d_bounding_box_z[
i]1is equal to 0).

3D vb B2 A EFX(soi_3d_bounding_box_delta_x[ i ]): $1 9 2=i& 2H=
QB AE] XH o] up-g Hhx o] Alo] =5 YEHdIt) o] Fe] HEE g
07 #-& 4 A Th(indicates the size of the bounding box on the x axis of an object
with index i. The default value of soi_3d_bounding_box_delta_x[ i ] is equal to 0).

3D vl ¥FA D EFY (soi_3d_bounding_box_delta_y[ i ]): ¢1 9 &i & ZE=
QB AE] yE A uhp g BF o] Aol =5 eI o] ghel & E 32 04
& 9= 3l Uh(indicates the size of the bounding box on the y axis of an object with
index i. The default value of soi_3d_bounding_box_delta_y[ i ] is equal to 0)

3D v Hh2 @ Elz(s0i_3d_bounding box_delta_z[ i ]): A& 2= iE 2=
B AES 1% 4 ubed vl Aol 2E Uit o ghe] TIEE ghe 03
-8 4 2 Uh(indicates the size of the bounding box on the z axis of an object with
index i. The default value of soi_3d_bounding_box_delta_z[ i ] is equal to 0).

soi_collision_shape_present_flag7} 10|¥, T} &-2] A EEo] 2l L H A E
AE W 23+ 5= 9Tk

Zeld 2ok o] E &3 Z(soi_collision_shape_update_flag[ i ]): ©] #k°]
1o, Fed 2ok ulo] E AR QAU AIE 2= o H A Eof e EA¢HE
LHERAITE, o] ghol 0o, el d B ol E A RIF EA6HA] Fa=
L} E} Wl THequal to 1 indicates that collision shape update information is present for an
object with object index i. soi_collision_shape update flag[ i ] equal to O indicates that
collision shape update information is not present).

soi_collision_shape_update_flag[ k] |7} 10| 9, th5-2] de|AHET} A o HAE
AR W E3hd = vk

2] B4 ool t](soi_collision_shape_id[ i ]): 122 iE b= S HAE Q]
2] d B4 ool ] & LhEFHl Uh(indicates the collision shape id of an object with
index i).

soi_point_style_present_flag7} 10| t}&-9] Al EE0] 2l L HAE A1 1
z3k4 5 gk,

FRIE 25t ¢ Hlo] E &2 L(soi_point_style_update_flag[ i]): ©] ko] 10]H,
EQlE Ehel g ulo]E Auk e i 2 o nA B tha) &4 F
[e]

LERTE o] kol 0o1H, FQ1E 2B flHlo|E AR EA8HA &+

KR
=

Kol
=
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[1501]

[1502]

[1503]

[1504]

[1505]

[1506]

[1507]

[1508]

[1509]
[1510]

[1511]

[1512]

- E} Wl THequal to 1 indicates that point style update information is present for an
object with object index i. soi_point_style_update_flag| i | equal to O indicates that
point style update information is not present).

soi_point_style_update_flag[ k] |7} 10] ¥, t}&-2] Al EE0] 4 &
dE W 29 5 ol

FRIE R ofo]t](soi_point_shape_id[i]): I H =~ iE 2tz QHAE FQJE
B ofolt] & Yebdit), o] gk "EZE 3h& 07 &2 5 2 Th(indicates the point
shape id of an object with index i. The default value of soi_point_shape_id[ i ] is equal
to 0).

FRQIE Alo] Z(soi_point_size[ i ]): 1921 & 2b= LHAEQ] EQIE Alo] =&

A e

I

YERRITE o] Zhel Y EE 42 13 28 5 9 Th(indicates the point size of an
object with index i. The default value of soi_point_size[ i ] is equal to 1).

soi_material_id_present_flag7} 10]H, T}&-2] dlgjHEZo] A QHAE H 1 1
¥ ok =

HE]HF ofolt] ¢ o] E &2 I(soi_material_id_update_flag[ i ]): " E 2] 4
ofolt] ulolE R 7F QB AE Qe & 2h= e B A E| tsf EA8H2
LFERRITE. o] ghol 0ol™, U E 2 YHlo|E A E I} EA6HA] S5
L} E} A Th(equal to 1 indicates that material ID update information is present for an
object with object index i. soi_point_style_update_flag|[ i ] equal to 0 indicates that
point style update information is not present).

soi_material_id_update_flag[ k]7} 10| t}&-2] AZHET} 2 L HAE 15 1]
3k 5= gl

HE 2] L o}o| U] (soi_material_id[ i]): A& 2i & 2= S H A E Q] HE L
ofolt] & WrEMHIT. o] gheo] Y& E 2 09 &2 5 U th(indicates the material

ID of an object with index i. The default value of soi_material_id[ i ] is equal to 0).

556> Aol Sl W2 QL EAE go] & JHE Ve
0% =¥ Z1(oli_cancel_flag): ©] gko] 101 QEHAE Folg AR SEI
bk TM R ol e EHAE i’llol “§ B SEL WA A 2] 4

704 ¢t} (equal to 1 indicates that the object label information SEI message cancels
the persistence of any previous object label information SEI message in output order).

oli_cancel_flag7} 10] o}f ¥, t}5-2o] de|HEFo] L HAE fo|& X
gk = gl

o] & = 7] #] EA) &2 L(oli_label_language_present_flag): ©] #ke] 10]H,
glol & o] R7F e HAE fol & K SEI WA A] ] EAEH-S UEFTE. o]
Zkol oolH, glo]l & o] R IF EA A Z5-& LEFA T (equal to 1 indicates
that label language information is present in the object label information SEI message.

oli_ label_language present_flag equal to O indicates that label language information is



126

WO 2021/206365 PCT/KR2021/004045

[1513]

[1514]
[1515]

[1516]

[1517]

[1518]

[1519]

[1520]

[1521]
[1522]

[1523]
[1524]
[1525]

not present).

oli_label_language_present_flag®] 1°0]%¥, t}2-9] AgHEFo| L HAE ol &
Ao £ 5 9l

H| E o] & % A & (oli_bit_equal_to_zero): ©] ZE-< 03} & 5= 9lt},

g o] & 210 (oli_label_language): 0x007} -2 d B u]y|o]| A nlo] EE F o] o]
IETF RFC 5646°] ©| 3l 7]z ¥] = 7] A B L& 3E3F8H} oli_label language
AEi s dyEe] dol= g Huldlold vlol EE ¥ gtebA| o=
25510l EE 3 A 28 5 9l T (contains a language tag as specified by IETF
RFC 5646 followed by a null termination byte equal to 0x00. The length of the
oli_label language syntax element shall be less than or equal to 255 bytes, not
including the null termination byte).

dlo] & o dlo] E<] 7| 4*(oli_num_label_updates): € #l] SEI | 2] 3}

AHlolEx = dol&52 /I4E YEFA T (indicates the number of labels that are
to be updated by the current SEI).

oli_num_label_updates#k 75, Th2-2] A2]HEE0] Q HAE o] & A H

= P~
EghE = Q)

# o] B o1 9 A (oli_label_idx[ i ]): Qo] EX] = iH A @) o] 2] o] &
Q19 2~ & L}EF Wl Th(indicates the label index of the i-th label to be updated).

dlo]l & 0% & ¥ L(oli_label_cancel_flag): ©] #ko] 101, oli_label_idx[ i ]2}
e Qe s gk ol ol A&, Hlof Qi 2E YT gobd & ek,
o] gkl 0°1™, oli_label_idx[ i |9k & Q18| =5 zki= glo] Ho] o] AgHEE
2= AR Z do] EX S YEF AT (equal to 1 indicates that the label with index
equal to oli_label_idx] i ] shall be canceled and set equal to an empty string.
oli_label_cancel_flag equal to O indicates that the label with index equal to
oli_label_idx[ i ] shall be updated with information that follows this element).

oli_label_cancel_flag®] 10] o}, t}&-2] de]HEEZ0o] QHAE go| &
dRol 23 = gl

H] E o] 5 A & (oli_bit_equal_to_zero): ©] gk 03} T},

2l o] & (oli_label[ i ]): it4 A & o] &-2] @) o] &-& LFEFYITE vii_label[ i ] A1 B} 2
e E9] ol W B v ol A nto| 25 E§a] iz 2550l E 53
E7 1 28 4= A Uh(indicates the label of the i-th label. The length of the vti_label[ i
] syntax element shall be less than or equal to 255 bytes, not including the null

termination byte).

557 A e Eofl & 9 %] A H.(Patch Information)E WEFATE.

W& & ol “L(pi_cancel_flag): ©] gkol 10]%, s ] A H. SEI WA A 7} o}-%-%
A R ol o] sf x| AR SEI WA A o] S NEEHe vErdIY shx] F R
Hol& W B dEe] 5] A2 5 2 thequal to 1 indicates that the patch
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[1526]

[1527]

[1528]

[1529]

[1530]

[1531]

[1532]

[1533]

[1534]

[1535]

information SEI message cancels the persistence of any previous patch information
SEI message in output order and that all entries in the patch information table shall be
removed).

Bl T5(EE BY) fHlolE 7l (pi_num._tile_group_updates): & A SEI
W A1) o S e o] B f g el =¥ BRI IH(EE Bl A5 S
B}l Wl ThH(indicates the number of tile groups that are to be updated in the patch
information table by the current SEI message).

pi_num_tile_group_updates7} 0E.t} A1 H, T} 29 dg|HEEo] 31X 4 B 1
FEghE = gl

Edy o v A E old X~ o] wlAl ™ (pi_log2_max_object_idx_tracked): & Al | |
BE SELHAI A W Edie @ B AE Qe o] ghg A1 d " sh=t ALE-5 =
H| E & 9] 7l 55 Wbl h(specifies the number of bits used to signal the value of a
tracked object index in the current patch information SEI message).

Aol Ex o %] Q19 2o WA (pi_log2 max_patch_idx_updated): & A 3| %]
4B SEL A A] W} flelo] ER o] Qe 0] ghg A1 d " ah=d] ARg- 4=
H| E & 9] 7|5 Y-E} A Uh(specifies the number of bits used to signal the value of an
updated patch index in the current patch information SEI message).

pi_num_tile_group_updatesgt TH, Tt} &2 A2 HEEo] gl %] AR ] ¥ &= =
A

Bl 5 BFY) of = 2(pi_tile_group_address[ i ]): & A SEI W] A]A] ] i
WA lelo] B Bhel SE(E ehe)ol o ehl 1 of el 2 i el
o] =) & e Y (specifies the tile group address for the i-th updated tile group in
the current SEI message).

Bl 5 (= EFY) WS 29 ZL(pi_tile_group_cancel_flag[ i ]): ©] #k©] 109,
AE =T 2 B S (R B R o B S5 (s Bhe)el) oA el
g wE A 5] AE S ek o] ghol 0o, 1 E A i ZE BY
TIE(EE Bl ol Aol 2 e B A 5ol fAlE & HERA TR (equal to 1
indicates that the tile group with index i shall be reseted and all patches previously
assigned to this tile group will be removed. pi_tile group_cancel flag[ i ] equal to O
indicates that all patches previously assigned to the tile group will index 1 will be
retained).

Aol E ) %] 7] 5*(pi_num_patch_updates[ i ]): | %] A= g o] & U] Qld =&
Zb= BFY T1E(EE B W # A SEL ol o] & sl Hlo] EX = s X 5o T E
e} 9l h(indicates the number of patches that are to be updated by the current SEI
within the tile group with index i in the patch information table).

pi_num_patch_updates#kTHE th-o| AR EFo] ix] AE Y 23
ATt

) %] 919 2 (pi_patch_idx[ i ][] ]): THA A E Hlo] & ] o] EX = e A
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[1536]

[1537]

[1538]

[1539]

[1540]

[1541]
[1542]
[1543]

LR 7] 914 ARG 5 B = o] A4
pi_log2_max_patch_idx_updated®?} & »”jr pi_patch_idx[i ]7} H| EAEF
EAEHA oW, 1319 42 022 FE4 4 3 TH(indicates the patch index of

the j-th patch in tile group with index i that is to be updated in the patch information

7b= g 18 = e ) A 9 X 9] 9% J 25 YEFAT} pi_patch_idx[
il=

table. The number of bits used to represent pi_patch_idx][ i ] is equal to
pi_log2 max_patch_idx_updated. When pi_patch_idx[ i ] is not present in the
bitstream, its value shall be inferred to be equal to 0).

2 =] Z0& = el L(pi_patch_cancel_flag[ i][j]): ©] kol 101 A XiE ZE=
EFQ) 1 i bl ) Q192 B 2hE X7k o2 AR H o R
A A E & Y EF A Th(equal to 1 indicates that the patch with index j in tile group with
index i shall be removed from the patch information table).

pi_patch_cancel_flag[j ][ p |7} 1°] o} ™, th 2] de|HE S| 3 %] 4 2
xatg 4= 9t}

| %] @ B A E 7] 5~(pi_patch_number_of_objects_minus1[i][j]): VN =iE 2=
BF! 147 = BFY Wl 1 E 2 s oL A LB A ES] TS E
L} E} 9l Th(indicates the number of objects that are to be associated with the patch with
index j in tile group with index 1).

m = pi_patch_number_of_objects_minus1[j ][ p]+ 19} &2 o] A® =3, m2]
AR hes] delwEst A gu o £33 5 ek

%] @ B AE Q19 2~ (pi_patch_object_idx[ i ][ [k ]): 1 & =iE b= B Y
T B o A 99 Q1 ahE k] Qe AE olE s vpeble,
pi_patch_object_idx[ i | & WEFH 7] 98l A AL&¥] = v EE9] /4=
pi_log2_max_object_idx_tracked2} £ = 1T}, pi_patch_object_idx[ i |7}
HEAEY W EAlskA] dom, 249 g2 0 g2 Aes =249
%) Th(indicates the k-th object index that is associated with the j-th patch in tile group
with index i. The number of bits used to represent pi_patch_object_idx][ i ] is equal to
pi_log2_max_object_idx_tracked. When pi_patch_object_idx[ i ] is not present in the
bitstream, its value shall be inferred to be equal to 0).

FUEY g8 < 4 B (Volumetric Rectangle Information)E WEF T}
= @l Z1(vri_cancel_flag): ©] gko] 10]¥H, HF wEE 8= A H SEI
HA| A 7} o} A R o] H o] B EY g S A H SEI WA A o] &S
Nedhs et 25V EY R AR Hol&E |l B dEgE0]

A A E & YEF Th(equal to 1 indicates that the volumetric rectangles information

o
i
o0
a o
rUPI

SEI message cancels the persistence of any previous volumetric rectangles information
SEI message in output order and that all entries in the volumetric rectangle information

table shall be removed).
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[1544]

[1545]

[1546]

[1547]

[1548]

[1549]

[1550]

[1551]

[1552]

Aol E =¥ =5 2] 7l 9*(vri_num_rectangles_updates): & A SEI°]| 2] 3
ool B = EFu|EY d8d ] 52 7/)|4E YEllth(indicates the number of
volumetric rectangles that are to be updated by the current SEI).

vri_num_rectangles_updates®©| 0X.t} R, t}&-o] Al ESo| BFu|EE
e R X3k gl

Edy o v AE oldl Ao whA] ™ (vri_log2_max_object_idx_tracked): & A
EHEY dR = FE SEIWAA] | EPE @ B A E Qe 1of gha
Alrd sk ARE = B EE 9] 75 E YR Bh(specifies the number of bits
used to signal the value of a tracked object index in the current volumetric rectangle
information SEI message).

Aol Ex g el Qldl = o WA (vri_log2_max_rectangle_idx_updated): & A
EHEWMED AR AR SEIWAIA W ol Ed =FEY d® e Qe 29
e Al g etr] Al AHEE = B EE ] J=E e Uh(specifies the
number of bits used to signal the value of an updated volumetric rectangle index in the
current volumetric rectangle information SEI message).

vri_num_rectangles_updates AL th-2] Al EEo| EFv|EE 8=
drol 23 5= gl

2l e = o1 o) A (vri_rectangle_idx[ i ] ]): B HYEZ 82 AR go] &
Aol Ex = idA EFvEY A8 oldl A5 LeFHT vri_rectangle_idx[ i
1E YEM = ARS8 5 = H EE 9] 7|4~ vri_log2_max_rectangle_idx_updated <}
28 4= AT} vri_rectangle_idx[ i 0] M| EAEY ] EA43H4] 3= 725, 249
-2 0 25 4 A Uh(indicates the i-th volumetric rectangle index that is to be
updated in the volumetric rectangle information table. The number of bits used to
represent vri_rectangle_idx[ i ] is equal to vri_log2_max_rectangle_idx_updated.
When vri_rectangle_idx[ i ] is not present in the bitstream, its value shall be inferred to
be equal to 0).

A B = 0% 3= 2 Z1(vri_rectangle_cancel_flag[i]): ©] #ko] 1o]9, A~ iE
2= BRUEY A9 o]l SFvEY Y An Ho| LR E A9 >
o]

P2y
A =& YEFATHequal to 1 indicates that the volumetric rectangle with index i shall

lo r|r

be removed from the volumetric rectangle information table).

vri_rectangle_cancel_flag[ p ]°] 10] o} H, Th&-9] AgHEE] EFvEE
v J R x3hd 5 vt

vl "k Ql o] & &2 Z1(vri_bounding_box_update_flag[ i ]): ©] #ke] 10]H,
N =iE zh= B EY AR ol thel 2D vk B FHIF Qo] EE &
LFERHITE, o] ghol 0old, 1 25 zh= EFulEY dw 2o B 2D vy
k2 A B 7 o] EX A &5-2 L EFITh(equal to 1 indicates that 2D bounding
box information for the volumetric rectangle with index i should be updated.

vti_bounding_box_update_flag][ i ] equal to O indicates that 2D bounding box
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[1553]

[1554]

[1555]

[1556]

[1557]

[1558]

[1559]

[1560]

[1561]

information for the volumetric rectangle with index i should not be updated).
vri_bounding_box_update_flag[ p |©] 10]H, t}&2] dg|HE S| HFEY
grl2 AR ¥ehd o

Hh-g-v vk Bh(vri_bounding_box_top[i]): @A o5t ZE < W i A
R ED Ao e vhae] g 2 E ¥ X d o] MElZd #E e
eIt o] Zhel Y= E 2he 03} £ 4= 2 Uh(indicates the vertical coordinate
value of the top-left position of the bounding box of the i-th volumetric rectangle
within the current atlas frame. The default value of vri_bounding_box_top[ i ] is equal
to 0).

ahe- ) w2 ¥ 32 E(vri_bounding_box_left[ i |): A} o} Sk Z e Q) Ul i A
BEulEY Aol uhe waol s xE xAMe] £ AHGS
LRl o] ghel Y= E 3hE 09 28 4 2J Uh(indicates the horizonal coordinate
value of the top-left position of the bounding box of the i-th volumetric rectangle
within the current atlas frame. The default value of vri_bounding_box_left[ i ] is equal
to 0).

vl ¥k U H] (vri_bounding_box_width[ i ]): i A E-Fu] EE &8 =9
vh o Bk WH) & Yeldit), o] ke HEE ¢h& 07 & 5 2l Th(indicates
the width of the bounding box of the i-th volumetric rectangle. The default value of
vri_bounding_box_width[ i ] is equal to 0).

v} vl 3= 0] (vri_bounding_box_height[ i ]): itd #] E-F v E &8 =2
Hhe Y 2F2 0] ol & LrERWLE. o] ghel HEE 42 09} -2 5 3l Th(indicates
the height of the bounding box of the i-th volumetric rectangle. The default value of
vri_bounding_box_height[ i ] is equal to 0).

A= @ H A E S 9] 7)| 9>(vri_rectangle_number_of objects_minusl1[ i ]): i1 %]
HHFEY a9 23 ddy 2B A E S 9] )& el U(indicates the number
of objects that are to be associated with the i-th volumetric rectangle).

m 2| £k©| vri_rectangle_number_of_objects_minusl[p |+ 122 AW = I 3l 31,

mzkol thste], th-o] AU EZL 25 EY AR = JHol ¥3hd 5= 3o
A= @ H A E Qe ~(vri_rectangle_object_idx[i][j]): i A BEFEZ
AR AdE jHA LB AE QY ~S YEFIT vri_rectangle_object_idx] i
15 HEt7] AHellA A E = RIEES] s
vri_log2_max_object_idx_tracked®} & 5~ AT}, vri_rectangle_object_idx[ i ]°]
HEAEY ] EA|8HA] o8 A5, 149 k& 002 324 5 2 Th(indicates
the j-th object index that is associated with the i-th volumetric rectangle. The number
of bits used to represent vri_rectangle object_idx[ i ] is equal to
vri_log2_max_object_idx_tracked. When vri_rectangle_object_idx[ i ] is not present in

the bitstream, its value shall be inferred to be equal to 0).



131

WO 2021/206365 PCT/KR2021/004045

[1562]

[1563]

[1564]
[1565]

[1566]
[1567]

[1568]

[1569]

[1570]
[1571]

[1572]

[1573]
[1574]

[1575]
[1576]

[1577]

[1578]

[1579]

[1580]
[1581]

5593 AN o S0 wE ol Egl A A HH]EAEY Y SEMWA A AlZTF2E
el T
Ao Eof] & F41 HPH/AR] = 2599} do] ol B gl A A HA[EXAER S

Qe 5 ok

olEgt A A BEH|EAEY G486 NAL unit datas 9] A 7F A4 € o).

olEetA MEH|EX~EY F 3271 SEl message Sl A,
volumetric_tiling_info_objects()°ll 3l &3l 4 B+
scene_object_information()©] T}. Z} patch QFell £:3F5= object= 2| A & e
4~ 1= patch_information(), & 3, 17} ©]/4-2] objectEll thall = 4= A=
volumetric_rectangle_information() 4 2.7} At}

H|E A E 1(59000)2 5259] H|E 2 E#(25000)¢] o 3-8+t

HI E 2~ E9(59000)9] o} &gk ool Z3HH v-pee fr51 9] #lo] 2 =0
E 3 NALF-H(59010)2 5=312] RIEEH ] tf &3k}

5599] o} Eeh 2 e Q) b E] A E(59020)F £359] o5k LY
vhebu] e A Eo) o33k},

5599] o} Eets BFY I H(EE EY) dlo]of(59030) = 5=409] ol &gk~ EFY
TS B d ol ool o -,

1-592] SEI #| A #](59040)3= %312] SEI W A] Aol t]-2-3lc},

5599] ol gt el Bl A H(59050)= 5379 ol 5t e B Y
A Ho| o &gt

2599] ob ek B 1= BFY) B TI(59060)3= 12399 ofE ek Bl
L (= B El T ol g

12599 2l ¢ B AE A H(59070)%= %53- ssﬂ Al OE | E 1ol tf-§3l.

592 @ HAE o]l & A K (59080)F 5562 L HAE glo]L A Ko
o] -3¢t}

%2599 x| A H(59090)3= %579 3] A A R0 o33},

5590 HRviEE f¥e A K (59100)= %589 EFEY ddla A H
o -g- gt

ob5 ek 9] Bt A K (59050)= oFE et B IH(FEE BHY) ofol T 9
olg A 8E 4= 9l a1, of et T ekl Al E(59020)00 E3HE 5 At

obE et BFY I (e B YY) delo1(59030)= ot E Tk B 1E(EE

o) & t](59060) 2 E3}slar, o} S} Bl 1E(FEE BFY) o] =g 20 9] 3]
ol et Bt IE(EE B ) Fu s 2 E 5= g

A QHAE AH(59070)= LHAE AT 0 HAE go]k oldXo
o5l A 4= 9t

QEAE Fol& A H (59080)= tlol& 19 2o o5 2 e 4= 9t

2] HH(59090)F EFY ITH(EE EY) ojEd A g X on
ol gl A= 4= 9t}
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[1582] EEUWED d8F A H(59100)= d & LHAE Qld o) o) 2] e 4=
A

[1583] AAldEol & F4 WHH/AX = ERE S9-5 dlolH & Qa8
507 22 FAx/xstaAe] AEE Aol v EAEH S AT 5 T

[1584]  AA]dEo) & T4 /A = 5599 2 H EAEY S FAlsal,
HEAEY X34 XAE S99 to|HE 548 = g} w3t
H EXEY o] X3y 5599} -2 o} et do]E o)) 7|whale] ¥ E
ZFel¢r dolH & a g8 og taygsta 54 5= 9}

[1585]

[1586] 602 Ao &) up& ol Eek 2~ BFY 13 (= B S YERIT

[1587] X602 A& w2 Wl AX 7P EAEY R F#3a Al 19 H 3=,
FRIE Seh9-= dlolgof tigh vt e Q) ol Ee} 2, sf %], L HAE 7t
HAE YERIT

[1588]  oFEet2~ -2 AA o Eo) i &4l =] o] wEeld o] B A 2]4-(18005,
19002yl o3l A= a1 7 E 4= At} o] F, ofE ek L Q) e vER =
olEel A~ H|EAEY L A o Fol & 5541 3] 9
o1 7)) £ ©l o] E1/t] 71 £ 2 ©] E1(20004, 20005, 21009, 22000) 5l 2] 3] 4]
A S w2 o R A x| a F4ald 5= gl

[1589] QHAEZ ¥IE Fe}9-5 do]HE R Y= ool

[1590]  AAelEol whe}, & B A E(Object) 52| $14] R/HE= 7] 50
tho]u 2 (Dynamic st Al W& 5= it} o] wl, W &h= o} 52k~ B 155 (Atlas Tile
Group) 1= o} 5¢t 2= BHd o] 4] 01 =599} 7% T A

[1591] 17} o]2] L HAEE o]F = ol 79 2l o8 —,_A(scene object) 5(01 WA
02)& 3 %] (patch) E(P1 WA P3)°] 74 = 4= 4t} Frame 1(8] Y] & Z &) 1)&
37 o] o} 5k EFY 13 (atlas tile group) &2 A E 4= Q)

[1592] AAd & & o5t~ B 152 ot B2 XA E 5 ok
ol5 et BHY 145 1 WA 32 of ek B 1 A 30 tf8- 3 4 Al

[1593] olEet= B 15 12 3709 A &5& £33 5 Aot 3 A 1P 3709
LHAEZ(01 WA 03)& 23+ == At 312 2(P2)+= 171 9] LEAE02)E
b = vk 3 A 3(P3)= 17h 8] LEAEODE £ Yt

[1594] A Ao Fol mpE WHH/AX] = 3 %] A H (5579 patch_information()) % X.o]|
23ty @ HAE ofo|t(object id)°l| 3l & k= -éE( pi_patch_object_idx[ j ] )l
Z1kste] sfx] @ QB A E 7ho] wlsg #AAE AT 4 STk

[1595]  oFEZ B 15 (= B ) 2:= 270 9] patChE(Pl P2)& E5He 5 gl
Patch 1(P1)-Z 1711 9] object(O1)E, patch 2(P2)+= 271 2] objectE(02)& =318
())J\

[1596] Aol &l whE /X = 3f %] 4 H(%579] patch_information) 73 1.¢]]

E3¥ 9 H A E ofo]t](object id)°ll 8l &= E = ( pi_patch_object_idx[ j ] )l
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[1597]

[1598]

[1599]
[1600]

[1601]

[1602]

[1603]

[1604]

[1605]

[1606]

[1607]

[1608]

[1609]

[1610]

7|Hkato] wlsd HAE AT 5 At

ol5gt A Bt I E(EE 8Y) 32 379 patchE(P1, P2, P3)S ¥3Hst 5= it}
Patch 1(P1)& 171 2] object(02)2 ¥ 3+ 5= 9t}

A e g w2 ¥HH /AR = 3] %] 4 B (% 579] patch_information) 7 X0l
E3hE @ B A E olo]t](object id)°ll 8l &5F= E = (pi_patch_object_idx[ j ] )l
71Rkste] wid BAE YERd 4= QT

Frame 2 371 9] o} 58t~ Bl I H(EE B8R 7442 5 v

ol5 et Bl 1 (FEE BFY) 1(49000)2 270 2] patch S (P1, P2)S 33t 4=
At Patch 1-= 271 9] object 5(01, 02)& £33 5= 91t} patch 2 171 9
object(O1)E E 38 4= it}

A e Eo| wpE w2 X = 3 %] 4 B(52579] patch_information) % o]
23ty @ HAE ofo|t(object id)°l| 3l &= Z = (pi_patch_object_idx[ j ] )°Il

|ukato] wjg A& Vb 5= T

o5 el Bt 1H(EE EFY) 2(49010) 271 9] patchE(PL, P2)S £33 5
AT Patch 1(P1)- 171 9] object(02)E X33 = AT}, patch 2(P1)= 271 9]

objectE& E 35S 4= Q).

A &l whE W] = 9 %] 4 K (%579 patch_information) 7 K9]
QB A E olo]t](object id)*ll 3 @3H:= = (pi_patch_object_idx[ j 1)
ato] u=g A E vERd S 9l
obE el BF LR (EE BHY) 32 2709 pach B (P, P2) & ¥ 3 5 vk
Patch 1(P1)-= 171 9] object(O1)E 2 &3 5= 3
]

N

Mo
ot
)

‘

o

-

= =T XX-T.
Ao &0 w2 vk = 9 %] 4 B (52572 patch_information) 7 o]
¥3shEl @ B A E olo]t(object id)°ll 8l &3F= & =(pi_patch_object_idx[ j ] )°ll
7| Hksto] wjsd #AA & Ve 5 QT
AN Eol 2 ERJNE F-5-& o] H &5 Wi/ g X o] 3E3HE A
Z¥ V-PCC(V3C) Al £=Blol| A A ¥ 5L S48 = HolH o 25
e

»

>,
>,
2
il
=
=)
il
ol
oE
~
N
rlr
=)
e,
o
o
oX,
ol
ol
M
=)
e
=
o,
ol
ol
o,
=
o
i,
ol

b,
AN e Foll uhE EIIE FehSE do]e $54 A, D FEA Ao
A QAR A 2go] AA D HRAFHE S V-PCC

"} 2~ (VPCC Spatial Regions Box)E X &3t}
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[1611]  ©] ¥k2= VPCC ¥3F % & (VPCC spatial region)E 2] 3D vl vb~ 4w o
TG ET HAE HolE AR, o5t B Y 1R ofo| (e o5k
B} ofolt]), @ o} 5 et~ BHY 28 (EE B)el 23k 5 9l 91X
ofoltje} & AW E ¥ = 9l

[1612]  HEZh, o] MlA= 3 ot e V-PCC HELE E T15(V-PCC
component track group) A H.E X3S 5= It} V-PCC &3k & & {2~ (VPCC
Spatial Regions Box)+= v-pcc E ¥ 2] A& dlEgfol] 34 5 lvh

[1613]  561-62% Aol 50 mtE AL ofolq))o] Efo] 314 4= gl
Edof Xty = ¥ % o] ¥ - Z(common data structure)©] t}.

[1614] %612 ERIE 55 dlolH o] 29t A& Hgshr] flgh Al 19
AEE Ve

[1615] 3D 2l d o}o]t](3d_region_id): =34 2] A& ¢ 3} ofo]t] o]},

[1616]  x,y,z 237 M 3D £ E0| tfdt Zh kel X, Y, Z 3% 3kel

[1617]  FFXE.o]= #} 3% ¢k(cuboid_dx, cuboid_dy, cuboid_dz): Y7 EJE tdt 2+ X, Y,
75| g HZFA W FRol= HE-gd o] U= ])E YET

[1618] YA (anchor): 3D2=3HA 2] Aol thgh A Z AL-85 = 3 A W
3DFEQIE|T,

[1619] Ul E E$to] i Z 2l ZI(dimensions_included_flag): 2~} ] d 2]

M o] Al ¥ ¥ =4] of o] th &k F e Lol

[1620] Ao Eof wp2 Wi/ = 612 JH 7[HEsle] LA E Fepf-r 9
A ZAES A stal, 72 GA = ERAE Sepg-ro B A A8 A 5
o= w7k 9l

[1621]

[1622] %62+= AAle] 5] W& VPCC2=7H4 2 A uh~E vepdin),

[1623]  o}EE+2 7] 9 (num_atlas): 3D2~3HE 2] A - 2(3DSpatialRegionStruct)l] 2] 3
HRE i 294 A5 pAd ofEel ol A4S ebr

(1624]  oFEeh obol Ul (atlas idy: P& o} e 2= A] v = < E o] Aol e},

[1625] 2] 7|5 (num_regions): =1 E S92 U] 3D A94 A 52 7] 4=o]t},

[1626] 21 4d Bl 15 7l <~(num_region_tile_groups)= 3l &3}F:= spatial region®l]
EEE = V-PCC A A o] L dlolE ¢} 13H ol Eef2 A B 2EH ] 9atlas
tile group®] 7H5 Ve 5 3l T

[1627] - Aol A AA]dEol & o} 52 BFY 15 (atlas tile group) o}&5 2F2

2 (atlas tile)Z A3k o] v| & A= o= Q). A Ao Eof ule} atlas tile
group} atlas tile<> A] & & o]ujolm £8- 5= U},

[1628] =] B} 155 o}o] U (region_tile_group_id)T= 3l &3} spatial regionoﬂ
FE3HE = V-PCC A A o] L ol Bl of Ak o} 5t A H 2E R W oatlas
tile group®] id& WER o AT}

[1629] 3} x] Yol E 7 5*(num_patch_updates)™= Z} atlas tile group©] 7FA] a1 $1 =
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[1630]

[1631]

[1632]

[1633]

[1634]

[1635]
[1636]

[1637]

[1638]

[1639]
[1640]
[1641]
[1642]
[1643]

[1644]

[1645]

patchE ol 4] &l & 3}+= spatial region®ll 3 &%= V-PCC 7 A o] U d o] ¢ £}
A ¥ atlas tile group®l] £3F= patch= 9] 7| & YERE 5= )

7)) 2] o}o]t](patch_id)= Z} atlas tile group®] 7} 3L $) = patcha ol A
& & 5}= spatial region®l] 335 = V-PCC 74 A o] A4 w] o] E] 9} <17 atlas tile
groupoﬂ 4-5}= patch= 9] patch idE YERE 5 )t}

el 15 7N (num_track_groups): 3D £=3HE 2] ol AHAH EE 1559
H ojt}, AA|dEo ©}E EAL VPCCHIEVEE ALst= EF S
o] v] g,

E& 15 olo]U(track_group_id): T ¥ 3D 23} €] H ol dj g V-PCC
AXVESS Adst= Ed s Ed 153 et

o] & olo]t](label_id)T= @l &3} spatial region®l] 335 = V-PCC 78 4| 2]
3 o] H 9 A atlas tile groupZt ¥ label idE VEFE 5 AT

o] & = 7] #](label_language)+= 3l &3} spatial region®l] 3£ 3% = V-PCC
A o] A dol e 2F A7 atlas tile groupt ¥+ ¥ label 2] language 4 H. &
LR = 9l

g o] & v ¢ (label_name)-> 3l & 3}+= spatial region®l] 335 = V-PCC 74 A 2]
A d o] B 9} o atlas tile groupe} T ¥ label name 4 H.E YERE 5= AT}

AR o ol uhE A sl ) cholubn] 223k el de Al 1d e
vl 230 2]l AlE Z155(Dynamic Spatial Region Sample Group)S-
(o]

gk 215573 EFY]'dysr’ grouping_type> V-PCCE & Y MZE 2
% 293 2] A up 22 o] 3-S U ERATE grouping. type
& ¥~ (SampleToGroupBox)7} & A 8l+= 4 F-, &L g
= AE 2 U AR vl EAlea, A E ol el
hyA

315}

o~
ZEH]‘—}—\‘ o= T

& grouping_type 'dysr'S 74 = ME F 15

e
K

aligned(8) class Dynamic3DspatialRegionSampleGroupDescriptionEntry() extends
SampleGroupDescriptionEntry(‘dysr’) {

VPCCSpatialRegionsBox();

}

AN S W HPEE A Bl S W Ebd o B Ede A4 sho] Shel (i
ool &) e o] L] 7] ukse] 42418 4 Sk,

2 Al o] & uhE Dynamic spatial region©] TF52} 0] timed metadat track S
Al F7He 5 9

V-PCCE @o] A% <l E o] ehel dysr-& 7HA = #AH ehel = vl ekelol ]
E g b3 A4S, V-PCCE o] o8 AgEs FIE Fehen 2uYe
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[1646]

[1647]

[1648]
[1649]

[1650]
[1651]
[1652]
[1653]
[1654]
[1655]
[1656]
[1657]
[1658]
[1659]
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[1661]
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[1664]
[1665]
[1666]
[1667]
[1668]
[1669]
[1670]
[1671]
[1672]
[1673]
[1674]
[1675]
[1676]
[1677]

[1678]

PCT/KR2021/004045

mﬂ@qﬂ%Aﬂ“ﬂﬁ%ﬂQM4ﬂﬂﬁ%%?%d.

#dE 5 = el o] B E¥E of
3t cdse' EW dlHAAS F3+e 4=

AN | E ol wpE MFH /AR = thol Lt
t}e-o] AHE YASE S Qi)

A% < E ¢ (Sample Entry)

aligned(8) class DynamicSpatialRegionSampleEntry extends

MetaDataSampleEntry('dysr') {

VPCCSpatialRegionsBox();

}

A E 3 Yl (Sample Format)
aligned(8) class DynamicSpatialRegionSample() {
unsigned int(16) num_regions;
for(i=0; i<num_regions; i++) {
3DspatialRegionStruct(1);
LabellnfoStruct();

unsigned int(16) num_atlas;
for(m=0; m< num_atlas ; m++)
{

unsigned int(16) atlas_id;

unsigned int(16) num_region_tile_groups;
for (k=0; k < num_region_tile_groups; k++) {
unsigned int(16) region_tile group_id;
unsigned int(8) num_patch_updates;

for (p=0; p < num_patch_updates; p++)
unsigned int(16) patch_id;

}

}

unsigned int(8) num_track groups;

for (j=0; j < num_track_groups; j++) {
unsigned int(32) track group_id;

}

}

}

i3] 28 AR5 oA, ol 22 ool ik el vk 2l ol skl

B} i B ol gl bl B & ek 5 31k

éﬂﬂg]@%#%AEﬂSiﬂEﬁﬂ tjol el 9] ~up4d gl AL 9 et
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Fghek 4 9l
[1679]
[1680] 563, 564, 565:= AA d S0 & g A EY ol 3555 Vet

5
[1681]  5264-65:= 9+ 170+ ¢l ©] E1(10003, 20004, 21009)2] & 22 HEFI T
[1682] A 5ol 1 EAE F}$-= tlo| ¥ $4l 4], 17+ ¥ o] &= V-PCC
H] E 2~ E ¥ -& isobmff file format & 2 -4 8}31, isobmlff file format > 2 encoding
st 2 gt box 7-F T2 AA T F Utk EWAVEHE AL E HolHE

[1683] 3, AA oS0 & O E S92 dlolg] £ Zx], o & Eo,
A/ATAHE QIF & # o] H 5-& /< ¢t VPCC Spatial Regions Box &<
At A4 4 ek
[1684]  0.% | o] ] 3= V-PCC encoding ¥ bitstream(%25-26)< —’F’\J =
[1685] 1. o

1

[1686]

/\
=
7l ¢ ] B = ISOBMFF 2} W] V-PCC track = 84 & 5 ltt.
-1. 21714 ¥ ©] | = Dynamic spatial region2 9| 3+ timed-metadata track=
[e3}
AN

[1687] 2.9l 1004 *g )3k V-PCC track®l] sample entry S A & 4= 9J

[1688] 3. A& o] H = VPS (VPCC Parameter Set) 4 X & input
bitstream(5225-26) 0. 2 H-F & 538 4= Q)

[1689] 4. A EH o|H = VPS 4 E.E sample entryoﬂ add@ 4= i}

[1690] 5. 217 < ) ©] B = Atlas scene object d H.(%53°5)% input
bitstream(5=25-26) 0. 2 B & 53 4= it}

[1691]  5-1. A4 &2 o] E] i= Atlas object label 4 H.(556)Z input
bitstream(5225-26) 0. 2 F-E & 53 4= it}

[1692]  5-2. 9171% ¥ ©| | 3= Atlas patch information 4 2.(%57)E input
bitstream(5-25-26) 0. 2 F-E] & =3 4= it}

[1693] 6. 178 ©| | 3= Atlas volumetric tiling 3 H.(536, 5239, 541, 1257 &) &

0] -3} point cloud system file format®l] 2 3¢t A A] o S]] W}

VPCCSpatialRegionsBox structure(5261-5 )= TH= 9] sample entry©l] 713 4~
A

[1694]  H=38F dynamic spatial regions 91 8] VPCCSpatialRegionsBox structure &
timed-metadata track 2] sample entry©l] =7} = AT}

[1695] 7. 17 d o] B = Atlas VPCC unit header 4 H.(526%)E input
bitstream & 2 -5 & 53 4= glt}

[1696] 8. 217 <& o] El:= VPCC unit header infoE sample entry©ll 713 5= 1t}

[1697] 9. A7 =& o] ] = Atlas NAL unit data(531 “5)E nalType©ll "2} sample entry
<2 sample®l] 718 4= At}

[1698]  10. 17 % & ©] B = Atlas NAL unit data type®] NAL_ASPS <2
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[1699]
[1700]

[1701]

[1702]
[1703]

[1704]

[1705]

[1706]

[1707]

[1708]

[1709]

[1710]

[1711]

[1712]

[1713]

[1714]

NAL_XXXX_SEIE A| 2] &t datat= sample©l] F7}3 4~ )
11. 178 g ol B = 9 1004 A = samplea V-PCC Trackoﬂ F7Fe = o)
12. 1714 ¥ ©] B i= Dynamic spatial regions 9§+ 2 A o] Eof] u} &

DynamicSpatialRegionSample-S- timed-metadata track ©] sample®l] =713 4= ¢}

gd/MIHE s delHolsh il adolHE A A 7tsd) 5o 28
AT FAL = FQE FeF9- v o] B (V-PCC isobmlff file & E})S 4218 4=
At} vl o] B &= V-PCC isobmff fileS V-PCC bitstream 2. =
YAl adoldstar, tad st Easkbox 7% T2 A At 74l
A= v AEE Y 29 5 ok YAt V-PCCHI EXAER S Had e 4
ATt

ek, AAl Eel mE ERIE Feb5-E tlolH 72l 4], ol E Eo,
/M IHE &g ol H 52 A Ao &9l w}E VPCC Spatial Regions Box
& Faletal 9 e 4 gl

0. T @ ©] B &= V-PCC Isobmff= 17 & el o] & ® o}d-& F41 8k},

1. Y] 78 % o] E] = Input isobmff 3} 2] sample entry ZF-E] VPS (V-PCC
Parameter Set) 5.5 &5 4= Q)

2. 97w ol H = 9] 100 A4 -EJE‘@ VPS A H.E V-PCC bitstream & B} & T4 &
9k

3. Y% d ©] B i= Input isobmff I+ 2] sample entry 2 FF V-PCC unit header
ARE =S 4= 9l

4. t]7l g # ol = 9 394 € 5% V-PCC unit header A X5 V-PCC bitstream
ez 4T 5 3

.o E oy Input isobmff 3} 2] sample entry_a-_j—Ei
VPCCSpatialRegionsBox 4 .5 53 4= 9l T}, H3¢l, dynamic spatial region©l]
o ¢+ timed-metadata track 2] sample entry?’-_TH VPCCSpatialRegionsBox 4 H. &
53 5 9t

6. t] 7 < 9l ©] B] i= Input isobmff I} 2] sample entry 2 FE V-PCC configuration
AEE 5% 5 v} V-PCC configuration 4 H.¢]| = VPS 2} NAL unit type©]
NAL_ASPS, NAL_XXXX_ SEI 59 atlas data® ¥ 3+35Fa1 91t}

7. t1 78 ¢ ©] E] = Input isobmff 3} ©] sample = E] NAL unit type©] TSA
Z9atlas datas 8 =3 4= 9t}

7-1. t1 71 ¥l ©] B = Dynamic spatial region®l] T ¢+ timed-metadata track ]
sample 2 E| DynamicSpatialRegionSample 4 B.& & 53 4 )t}

8. H &gl ol Bl = 9] 5ol A & 53 vii_object_ t11e_gr0up idS o] 83}
7ol A €53t atlas dataoll A afti_tile_group_id & atgh_address7} & %] 5}+=
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[1715]

[1716]

[1717]

[1718]

[1719]

[1720]

[1721]

[1722]

[1723]

[1724]

[1725]

[1726]

[1727]
[1728]

[1729]

[1730]
[1731]

data®F parsingF = 2}

9.t 7w el ol H = -H 6~8 I} ol 4 & 53t atlas datas ©]-83}] V-PCC atlas
sub-bitstream< 7-/J 3}:= SampleStreamNalUnit ] 0| & A3 5~ 2}

10. ¥1 785 ¥ o] B] = V-PCC bitstream decodinge 9] ¢k V-PCC atlas
sub-bitstreamS A1 & <= 1T}

11. 78 g ol &= 9 1004 A4 E V-PCC atlas sub-bitstream-=
VPCCBitstreamDecoderE &3l parsings}] point cloud & reconstructdhi=H]
I Q &} atlas tile group 2 patch data 5 & & 53 = ST},

& =
Ao 5ol uhE :TE?JE aa‘r—"rﬁ G| ]E{ %"‘r‘ﬁ u}

E 3 A28 wess} 1 ~?ﬂiﬂP@VW&%$ﬂ%$%ﬂ.
]

=
FEHE Al =g gkl ] 101]/\11:} J/}Zzlol WO]HE’\]JQ‘% .

A Eoll whE Al " AR wet]o] B, tehv|E 52 V-PCC E (=
V3CEH, 68030)9] AE dlEw]ol] E3kE 5= 3laL, ek = v etelo] ¥ E 9
WE A=) 2 B FEo] S50 5 3)

3 o) A 2~ (Partial access)E 3l &2 O}EE}Z: B} 135 (atlas tile
group)((E = o582~ HHA)ER o] Fo X V-PCC bitstream-> =689} -2 3}
¥ W(file format) -2 2 17 & o] Hl ol 2] 8l <171 < ) o] 4 (encapsulation) 2
AT AE 135 1 (Sample group 1, 55000)2 oF &8t~ B 1F (o5~
Etdell th-3-ghel 370 3l& o SATHATGL WA 3, 1= ATI WA 3).

A% 715 2(sample group 2, 68010)+= 3%+ & I (spatial region) & 9] 914 H/HE=
2171 5ol M3} B Qlaje] o ek B LIF(EE OB Brao] 27)
& o UTHATG1 WA 2, 3= AT1 W A]2).

sample group 3 (68020) A 5-& ETE ol St~ BFY 1 F(EE
b2z el FAE 4 3l

& - H (moov) v, H] o] H (mdat)¥t =5 323H3 5 I Th moov H¥F2~ B
mdat?t 2~ & E# 0 2 2 A3 4= QIT}. v-pec E #(68030)2] EFY o] o} E et~

tl o] EJ(AD)ol ¥, Al Eoll &8t o} 5t BF & 236 mdat®t 27
moovEt 2 Hof| Y] = )

Shol W] WE|E o] gl A9 B 1 1§ 85 9
Eg T1F1(68040)2 OVDE X35l E], GVDE ¥ ¢3l= E¥, AVDE

yolete 28t EY o] aE3E

A=

FL

E= T152(68050)= GVDE ®§stE E¥, AVDE X398t Edlo] 153 d
= Atk
ol i EY A dAd S g R sl

E 2 1(68030)°] “L31(68040)S @l H A8k 4= 9la1, 71

%

i

2(68050)<
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AP 5 Qlrth

[1732]
[1733] 569+ Ao 5o whE 3t i A 199 & vk
[1734]  AAellgel wp& WH/AAA = AE 15

t] 2~ = ¥ A (SampleGroupDescription) & A& 15

9l E 2] (SampleGroupEntry) & %] NALUMapEntry-S A4 & 4= Sl ).

[1735]  Z} o}E2F2= NAL - (atlas NAL unit) =0l oFE2k2~ B “15%

ool H(atlas_tile_group_id)(%+= o5 &2 BF ofolt)E 2 ¢ gt
FRIE Zeh9-= 217 o] ofEeh 2 BH Y T1F ofol v (= ol E etk B
ofolt]yol whet 7} &3k o 9 (spatial region)©ll 3l &3 ofE gk~ & - (atlas
NAL unit)E 7+ o] 712] 7] o] M (aggregation )2 5~ AT},

[1736] 5693} Eo], A Ao &l whE Wi /4] = sampletogroupbox 2
NALUMapEntry {F link A & A4 8 5 AT}, sampletogroupbox =
NALUMapEntry 2.7 moov 9} 2= W] A& <l E ] £33 4 glvh.

[1737] A A] o] &l u}E NALUMapEntry-> ISO/IEC 14496-15 [14496-1512] 49| &
II]-E T )~ E]‘

[1738]  NALUMapEntry-> VPCCSpatialRegionsBox ©| A 8l= 749~ V-PCC E 2] U

P
EAEE T 2

[1739] NALUMapEntry% 13 oFol tl(groupID)E 7} o} &2k NAL f- 5 &
adatr] A AR 5= 9l

[1740] NALUMapEntry-> E} 'nalm4 AE 5 135 922 (SampleToGroupBox) 2]
1% EFY 3] H (grouping_type_parameter) = A B 3= A E 1
gl Ja% 70 Fa5A] e 5 3

[1741] Q) 'nalm'Y] A= & 1 & HJZ:(SampleToGroupBox)~ ko] Bl A0S

gAY AL A 2 5 k.

i

[1742]
[1743] A Sof ©}E V-PCC E& S A Z 5 13 B2 (SampleToGroupBox,
69000) 5 ¥+ 4= 9
[1744] A& F 18 4 /\(SampleToGroupBox 69000)+= nalm #k-= 7FA =153 B
sepn E & E3etaL, B vh e AE IwES 9 5 Th
[1745] A= 1% (57000)8, & 501, 2698} 2ol TH A5, M IR E 39
S A a1 AE 1 WA 38 E8FEC) o] uff, A= E]z\iauq ol A= 1S

7HA 2= 9t}

[1746]  AME T1352(69010)F= A& 7HEE 29] 318 7FA1 51, 579 o, & 1 2 A&
25 8 5 At ol W, A1E AT HA Q1Y 2= 28 7kl

[1747]  AZ 18 36902002 M= 7 E N9 218 7FA a1, N o] BZ 58 £33}
ek oW, M vl A fA Q1d 2 38 7hA T

[1748] Ao Eol] w2 V-PCC EZ A1F 14 2= H A ¥12(69010) -3

—

P
T
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[1749]

[1750]

[1751]

[1752]

[1753]

[1754]

[1755]

[1756]

[1757]

[1758]

[1759]

[1760]

[1761]
[1762]

T Aot
AA

AL IF YA YA HA(69010)= A E F I1E vl thEk 2712 9
ARE ¥ 4 vk 158 B2 nalmol I, ZF A E 1 Fol] e S CLE
AEZE Tl g A ALY ARE A TS 9

Sy el E 2 1(69020)2 A 1 1(69000)°] ﬂh& T ARE AT
T Atk

%y

= 59, E699]r A2 TS AN IEHSE A G FY W dEY
1(69020) Z oM AEHES 7H = Ut
bl OﬂEFJ AE 1w 1 #EE EFo] X85t FUE 1 UA
9(NALU 1-9)7}F 3E£38h= o} Eeh 4~ B T1F (= ol Eet A B S e

o & %01, F5 W lEE]1(69020) Efyile] ofE ek Bl 11
o A &2, S 2 A 97) ofE k2 B

=
)
L)
rr
e
Qé
i
 ;
)
w

A Oﬂ%oﬂ up 2 A = T g A E A
o] & 59, Point Cloud S8l = A 0] 2~ A &2 $]3}
V-PCCHIE 2EHS T3l U & g &40
V-PCCHIEXER S FapA o "HE|ZH T = 9lt}. =41 52| V-PCC Unit
G m HEAEY] g 84 A2 ALT 5 At
atlas 2EHS G402 A W ESS AG L AS 7S A= FH
olE ko] AEAN A LYY FA Ao i3
dlo] ¥ A 2], partial access ‘&= 7} 3HA $H}
V-PCCHIE 2Ed Y tlolg A & At] %S 913 SEIHAA/A R E
abe o 2 B ) A gshn A4,
Point Cloud Compression =] 2] tH}o] 2 &A1 7] 4=217], point cloud player,
AAY E= YA = ol & adEE Al gt
AN G e dolE] E /A H/A 1/l
MEAES] BEHOR AT 4 Wi AE A
2219 r wESEY S HlolE A2l ¥ UYL
FAHACRE H2T T U 5HE A
Ao o) upE F417] e 217 V-PCC H| EAEH]
ool B Edlow F3 A4 7 R A 1EH, A74E V-PCC H]|
W A %

rO
52
o
[
il
)
o
(4

L

B e gke] A S e /] 98 A1, 5

il

VPCCEZo] cf 3t 48 58 3] EAIE 2ok = wE A=l ol
a0 A AET 5 vk

70 A A o Bl w2 1 #lo| W V-PCC Hlo] B AE o]y T2 E
ep,
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[1763]

[1764]

[1765]

[1766]

[1767]

[1768]

[1769]

[1770]

[1771]

[1772]

[1773]

[1774]
[1775]
[1776]

19 A4 (10000)8] E91E Fak9¢= vt @ o1 HT(10002), 54, 159]
olxy], 2189 4l A%, 12292 H|t] /0] u] A 91 F T](20002, 20003), 5-212]
S 2 A A, AT (21000 W A] 21008), 5-232] XRT] H}o] 22(2330) 52
AN 5o & FRNE Se-5-5 Hlo|HE E3st= HEAER S A g

19 gtA/AI A E A4 9] o] B (10003), 5209] d /A 1HE
A7 £ 9 ©] B (20004), F=212] 9 A/A 1HE A £ | ©] E(21009), 5-239]
XRUjHol A~ 524 W 5259 0 FRZ H|EAEY S ¥y o)

7 EA 2, 19 A1 (10005) 9] 3HA /A 1 E T 9 ) ©] B (10007),
5220-239] /A THE t] 342 ©] E1(20005, 21009, 22000), 5223 9]
XRt]HFO] 22(2330)2 3t & F4lste] tAladoldsto]l M EAER S
S ETh M EAEY S 219 ERIE Fehg-E H]T] 9 ] 22T (101008),
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e
QL
rlr

SEBIER

AA o Eoll w2 W/ g = S0 EYE v|dksle] XQ1E S92
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ool EEFAAA AT = et

EA(70000)S A EYHE Edlola, ], 14, 115, 218 51} o] A=y H
ol E ] E ol (40040)E 3 5= st

EU(70010)= o] FFA] EWolal, 1, 54, =15, 218 T3 ol 1=y H
2 @ W E g ¢ o] E(70050)2 ¥+t 4= At}

Ed3(70020)= Ao ED Edlolal, 1], 54, 515 218 T3 Zo] Adxd ¥
of - A] Hl o] Hl(40060)E EFHe 5= 3

E 2M4(70030) v-pec(v3c) EFola1, ¥ E Fehe-= do]E o &3t Ho]H &
bali= ol S gt~ H E A E (7007002 £33 2= glT).

Ede AEdEY TSR AT AELS Y9l t3H =
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E71E A Eoll W& 9l o] 25 Yt
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[1791]  S7300, A Aol &0l p2 ¥ E S&9-5 do| $4 S ¥AE ZEg-=
HolH & Jd3g st A E xghst 4 gl

[1792] AAdE) & A3 522 219 F41 4X](10000), =42] A7
ZRAA 159 SlFr o] F2F, 1182 F4l X, X2202] 915920001, 20002,
20003), 5212 Z 7] Z 2 A4, 9137921001 W #] 21008), 5-232] t]nfo] 2~ 2]
&2, 525-26, 599 RIEX~EY o] A Fol| A A g upe} g

[1793]  S$7310, A A 5ol W& ¥ E ZFe}9-= o] g £ HhH S ¥ E 9=
tolHE E¥et= v EAERS U2 I adold st dAE v 283
T AT

[1794]  AAdEe) b Q1&g o) ® T2 E19] 9d/A|1THE
o171 % & ©] E](10003), 52202 3FA /4| 1 E Q171 ¢ ©] E](20004), 5-212]

A/ A ZIHE Q1A 4 9] o] E1(21009), 52232 t]ulo] 2 9] F 2}, 5252, 68-722
o A ol A A8 gk ukef 2ok
[1795]  S720, A Aol B0l & EQE 2192 dlo]H 4l WHE ¥l E Fel¢-=
HolH & dEeh= dAE of gt 4= )

[1796]  AAldEol & AF 522 19 ENT]E(10004)2] 52 FollA] A g
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