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[107] ¥OE Zgt 153 AX2 o
[108] T 4= B A9 AN Ee e FOE Fok-= 153 4X]400)o] dAE

]
LHERYITE 2 49] ¥R1E Sehs-2 3 8 A2 (400)+= &= 19] Fo 8t (12)%9)
T4 R 75 3

[109] X 40 dlAlE ufe} o], L1 E Fe}$-1 115 3} 4] (400)3= #3727
17(405), A 2 W E 7] FAFsH(410), S E 8] EAIR415), A (420),
| E g Q151 7(425), F¢ (430, ol E2] [ E ¥ 8H7(440), RAHT

H 3H2(445), LOD A4 -(450), 2] 328 5(455), o E2 7-E FAF3HE460),

2 HE T F46s) B/EE A MER4355 £ 7 9t

[110] S50 & @58 ¥ E S92 tolEHE= Y EY AL A5 58
N Z Aol Sof et FUE Fe}9-= ZelEQ] A(dE B9,
-3=21lossless, <=2 -lossy, near-lossless)= =4 3st7] 18 A= A2
T3 5 ¥E F-E ZHE 7L ¥AEES 42 glo] A4
UAIRE, 1 A9 ¥RIE Fe}9-= ZrlES] 7| 7F 7] wltol AA]
~Egro] 7hsshA] g& 7 ok webA, IRIE Sehg-E ZHES
Ag-2 flsto], Ao B2 Bl Ef(bitrate)ol] Bt ¥ E S8k ZHES
A48k #Ag o] E e st

[111]  ¥QE Fe$-= ZelE A8 24dsly] Yt AP E2 AN ELE Q] X
AHALHED A Rof 3y AH GJH) = WY AH(AEHFE
Aro 3y Ay RS ATASE FAH I JQamdsE 3 5A 5=
FRAEEY ¥AH ARE A4 2 dxdshs B4 A Ee 2ol
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AAatal, 7 FAEEH} AdHE A ERE GRE ATA R AT 8=
& A ELRE dolghal AT 5 3l

[112]  AevED] 29 Ao Ee] A} 74, 543 34, SE¢ 4 344,
TALSF A, A e B Q1A H SUELs J A A g e 29 4
Aok w3 Ao EY TP AW ED B9 44 S v £FE 5
NEHE A9 A s aby, o B R E WS abA, o S 3k 1y,
22y Wgk o, RAHT W8 2, o B¢ E ofabs} 0p, o B/ E
Aad A g x5 Ut

[113] zAeHEe a4

(@)
[114]  #H3EA ¥ JAH & EJAEE] EAH 5N o gk 35 A (coordinate) S
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[124]

[125]

[126]

[127]

A7l L AR EHRE g &5H o2 Al y] Y8l A= ED (quadtree)E AR T 2R
1

oo} mp7HA &, & WA= 3 3 1H2 e A A HE
aaA o Asty] Hal g2 WAls 48 ¢ Ak ', 69 ()8 F <1l
o Al vfe} ol z5o] F71E 7] wjitell, 32 TS x5, yF E 25
ZIko & e 87 o] Fgbol A 4= dvh HEE & 69 (a)9] §-Sell A"
uRe} o], 87 o] Z4zte] FXhE thAl xF, y5 R 25 VWO E L ThA
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EAE FEH-E F28} G X (400)= 574 2 o) sfdskA] &=
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EEAP mEE)E U Al dld 54 o Aol th el A vk 2 A
EL Y 9AZ AL v, = 19 2 (surface model) S AFE-3lo] 54
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iel &A1 A (threshold) o] 8Fef ZRJIEFof EAJslof 3, 5 4) A4 AEstarzt
shz ERIES S F A7h AAE A4 Fas 2 5 A
ERIE Fehe-5 B2t A (400)= 9 225 0] BF wrdh 9o s
54 wro te M AHon EAE] TAM & A Qe
ANAGH 4255 T3l AE=ZI) Aol AE 5= 9l
B RS AREStel 54 o o] AES YA E =
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A 7|9k
E g ¥ E(trisoup mode)d = U TH Edlss R EE
f =E 5= vk 2AREHT @20 S E
Aolar, A 54 PR = W Bd s ALEsto] w2 Y

SAE B s|wo = AT 4 Ak

FIE Feh9-E 158 4 (400)= Edy BEE HEHoR 448 55
At FAH o R, FE Fah-= R 53} A (400)= E s BE ARE Alof],
Eds RerbAeE dilEAR A ARZE 7 Utk dF 5o, 4189 54
glo] SEg ] Zlol(d)st o By REVF A EHA & 5 Ak =,
AR EA Yl e L e 9 Z)o] glrt} Zfofo}f dhr}

A 54w =59 32kl A5 A & £ (block)ol ekl 341,
shitel H5& shif ol el Bl 3 5 leh B Em AL
B (brick)el] 52 7% Jrh 2 E5& 127019] DA (edge) 5 7HA AL & &
e, FALEHR(420)= A AA7F FRJAEE 7HK 554 (occupied voxel)
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A=A oAtel A= = At 7 AR = o 2] 78 9] A ¥ (occupied)
HAZI A e 4 o), HA Q1A g gl =] o] 54 9] E W 8] (vertex) Bl Il
BhH, FAFER(420)+= Bhube] SlAlo) of 2] 7R HH HAEo] A g
ZdFoll+= sld ¥ ‘]%9] Té‘& AA & e 22 A = vk
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[140]

[141]
[142]
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[145]

ke
ro
im o
gl
AL
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Q/E = A S EYE AT st
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A QW EYE A4
430yl 2
reconstructlon) Ad-A=
Hel 348 3
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Mo Mo
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=
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o
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[ 2]
X 1 n Xi
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[146] ol & 5], H917(430)3= x 8 & (element)7} H A%l A5, ZF HE A~ 5ES 559

[147]

[148]

[149]

[150]

S d
THSVELRXFOE ZRAANT|AL, (y,2) BHL
AT FEEH 7 (430)3= (v, 2) B QB XA A A
bi)THH atan2(bi, ai)Z 53l 0 LS T8k, 0 4 S VL
2= o]ﬂ.

B el 25 o] grof whEh A S A
Z

47 S A TS WA e FE R Ao 2 A
obehel E 13} ol 2P dto] HAFEL

A 5 ol o & £, 470 9]

B 8 ~ 5 o] EA st} H (n=4), 7 /e A4 E (1,2,3), 3,4, Dol 7FAE 5
A A A (1,2,3)2 AEE HEAEZHE A HAL T HA L A
HA eS8 FAE 4= lor, T A 42 (3,4, D)2 Al HA, Y HA L

A ) e 52 TR 4 gl
3t1]

Triangles formed from vertices ordered 1,...,n

n triangles

(1,2,3)

(1,2,3), 3.4,1)

(1,2,3), (3,4,5), (5,1,3)

(1,2,3), (3,4,5), (5.,6,1), (1,3,5)

(1,2,3), (3.,4,5), (5,6,7), (7,1,3), (3,5,7)

(1,2,3), (3.4,5), (5,6,7), (7.8,1), (1,3.5), (5,7,1)

C | X | N || n| | W

(1,2,3), (3,4,5), (5.6,7), (7.8,9), (9,1,3), (3,5,7), (7,9,3)

10 [(1,2,3), (3:4,5), (5,6,7), (7.8,9), (9,10,1), (1,3.5), (5,7.9), (9,1.5)

11 1(1,2,3), (3:4,5), (5,6,7), (7.,8,9), (9,10,11), (11,1,3), (3,5,7), (7,9,11),
(11,3,7)

12 1(1,2,3), (3:4,5), (5,6,7), (7.,8,9), (9,10,11), (11,12,1), (1,3,5), (5,7.,9),
(9,11,1), (1,5,9)

& F7kstol

EAR430)= g e dAE uggh A Skl X EES
514 (430)= ?j A=

L L L ECER ey
2.4 #h(upsampling factor) ¥} 552 UH| & 7|02 F71 IJNEES AT
A}, ol H e EJEE-E refined ¥ Bl ~ 50| 2} 3t 4= Qi) H-1H (430)% refined
H%Q}/\%%HKJ]Q%L/\O]OU:] ¥OlE 5= Y334 ]( OO)L—_HH]Q_E]

o -
N

1

m°1‘
o,

AA & 7R AEYRFE IHS T 9l
AAof| Fof upef, 2] QW Eg] 13y H(425)+= Zﬂ‘ﬂliE 2] 8- & A<z (context

adaptive arithmetic) 23 & 2 83l0] 345 a8 & = F At A LW E
NG (425)= Abss T =B ARt LF WA =S ubE
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[151]
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7he-d A X e Fu) L s FH e}
E(°] % =EE)S e R EA]
Solth =Rlel EAE A= 671 9] =
5(1,2,4,8, 16,32, )= HEFHTE 7} 7t X] = o]
g} FAbA o' Rol )

579 (b)<= ©] = 99 gS Jehdth o] = o | gk
¥ (occupied) 0] EE(EQNEE 2= o] w2y 0] 7FE 2 7F Faf Al ghE o
shol ), upehA, o] % == ¥l Zh& 00l A 637hA] 2] 7S 7HAE 5= Qlt) o] -
== A gho] 091 A g, dlE mre] o] kE F ERIEE ZHE =5 (H
=E)7F S Ve o] % == o | gho] 6331 A5, o] mEEo] AR
L5279 (b)oll A, 7HEA 1, 2, 4, 80] o] H o] -

8

[e)
= =
EEO AfFE REBOlEE, o] =E Y 42 1,2,4,
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NEYHE I BAAANTA D) Ao E e} 234 A3t Ao
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A v Eg(HE
AT 5 Aok o ERHEE Ao Eee] $HHA £ JOon ofELRE
2] B8 Ao Eel7t 289 5 vk
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[158] 941 A ulsk o], o EelHEE A, WALE B2 23S 5 gk,

[159]

[160]

[161]

[162]

[163]

[164]

EolEl AH = gt gl e Z2 A EQFE 39 Wi
9}4. AL 3ol R AE JFA AL HALS-S 17 9] QA4 E TR, 2
Ao Z A= 4 9,

o 1
B> o |
il

QEH%Ei%S*@ﬁﬂquﬁEﬂ%Eﬁﬂﬁﬂ<ﬂ 3 4

g WS B, RAHT W3 344, o £ 2] B E%ﬂﬂ#ﬂowwhf
%i%ﬂ@%%%@%?&ﬁkﬂ%%%ﬁﬁﬁ%ﬁ%%ﬁﬁﬁxMH%%
e e A 0= ARG E AL, s i 1 oo 2ol AbgE 5 Aok,
AP AF A& ol B E ) Aol TYS ThE EYOE WHEH:
o) AF % 5 ek A4 WF TS Aol WAL @35)0) o] S 4
ATk 5 B BRI ASARE D A4S BRD - Y A8 2]

Ao W3 435)= A EYH-E W A4-& RGBEF-E YCbCri ¥ ghsh= 51
e A g Ak A ool whet, Ao W3 435)9] S, 5 A4 W
WAL A ELF-Eol 28 A4 gholl whet 54 ' (optional)3H 7] 482 =
3

b Adrg g vl gEol, shihe] H Aol st iz 11 o] 4] ERJAEEO
EA T Ao, ol &5 Al HA ek shuhe] FQIE AR R F3381e]
LR 7] 913l Al ol EA)shs EQIE S theh 9 4] glho] &4 9]

FUR o AE Ak oo uhel, AP FUAEE Awe o EelHES]

ﬂl

ghe Wash whgol WA T 5 vk EI, Eelg REvt £ A%

A= HE WH A4o] £ 5 9

ol EeHE W gL A o=l meol ¥ 4| B FAH LE L

AT R AL Eelel 7 ukate] of Bl R ES Mtz Aol e 4
o

Stk ol & 5o, o BTl HE S 7S S Ao 23k ZRIES] £X]
7lHkete] s EA A EQAETE7HA = A B R ES M eehs 34
A vk ol B HE $3 A2 o EY [ E W3 (440)00 o3

EYRE AR 40 T2 T AR b 54 v ol o] %sfal
A= ERNE(o] X IJNE)E A EYRE 59 Har 2k AE 4= 9t
EE, A EYHE "3 440)= 54 AR 9] Al & 75
AEFE gLEcl A &staL, 7t A7 488 o EYRE 59 Ht &

| 2be =5 Qlnh o] A, A J A /A of AL o B {E g A

i
oXt
(o]
s
Ir
T

ol £l 8k o] % EIEES Bl A KD ) Eiz

1oz
g = Atk K-D Ed]i= o] %l § 4 E ] (binary search tree) =,
1=22
=)
s

e
N I
N
N

=
o g

Al (nearest neighbor search, NNS)©| 753t =5 ¥ EES
ZF T AR FEREAYEN. BEE IEE EE

A2 AR (x,y, 0 BESS w4t A4 5 Ak

rO i
(T

b o

m
ﬂl\ﬂ
=
=
&
o
Wi
24
(o,
jd
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[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

A5 S0, (x,y,2) &) (5,9, DY A5l (5,9, DS ¥ ER YERYH (0101,
1001, 0001)°] ¥ a1, o] k& 7, y, x A 2 B E Q19 o] 23] 1] 3
010001000111°] ¥4, o] gk& 1095°] Ht}. =, 10957} (5,9, o] &F A= Fho]
Ao B8 A= 7|F 07 O EE-S Y HSaL depth-first traversal 24 -8 -3
Ak o] 24 FANNS)Ol 7 & 4= 9l

O EgHE W3 114 o]F o] EHE IS 93 tfE M Ao A%
A& ol A FANNS)ol 8705 = 57 A o= glen, o el g Aol =
KD E# £ 5% 2271 284 5 gl

o 5 e A AA| ZJAE(AS thdol s det= ERAE)
St o] ko] ERIEE(o] % ERIEE)S o EgH E%}OH 7] dkat
FRAE AEYFE g d sk Bg0) sjd & o et o =
LOD(level of detail) A A -(450)0l o] &l 48] 4= 9lo}.

Oﬂ‘_l %%]_O LOD %%]. 7]1ﬂ40] XJ_Q_E] mo;l_/q LOD /\g 1-?4(450)&_ 7}
FRAEEZS LOD 7d 4t 7IF o % ZF XA EES LOD 4hs Alitste 443

-
% 9lek.

J

A o7} 52 8ol vpER Sl &2
3

e 7}%} Se LoDe] ¥ ESY] ¥ EE
UrEMh 2wl 19 e Hg B LoDe] EAE o] YR E ek, =
gl o A% vl e} ol 7} %Sk LODO| Y91 E S = P (sparse) ¥ 311,
M8 £ L0DS| RS $59 ¥RU AL 5, L0D7F 5

EIEE 3he] ﬂﬁ(w: Aol v goba 5 9

FQIE Zehgr o] £ASHE 7 TSRS LOD WE WelE S gle,
LOD 8 I EE ] 74 & 3% LOD ittt W& LoDe| 43 ZIAEES
T AL o & Fo],LOD o] 8 22 A KAL) 92 LOD A8

LODtﬂicﬂE‘éA Aol thet A ol 7 5 99 YpERY Q) T 99] 1%
T2 3] FRkel] B ¥IE E89-E ZHE Y XIEE ] o A(PO
WA POYE YEFAT =99 @ 2] #]d 2 U (Original order)i= LOD A4 %
FRJEE PO WA P9l oA E HERHH, & 99] LOD 7] HF 2 T (LOD-based
order)™ LOD A} Ad o] u} & 91 #%AAHE%QMQ

9o o A Ble) o], FANEELLOD HE AAEE = glo, &
LOD:E= 558 LODO) 453 £AEES %38}t 5= git}. o] & 5o, LODO= PO, P53,
P4 2 P25 e 4= 9l o LODIS LOD09] ¥ E =3 P1,P6 2 P3&

U} 3 LOD2% LOD02] ¥ EE,LOD19] ¥ EE 9 P9, Pg§ ¥

(o
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[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

N

o Z7] &0l AdE 5 At o Z7]= 7 ZJAEE tg LOD 4k, o] %
FRAEZo] g ed AR, H ol EAE=H] 79 4= 71HP°;%3}04
7V A = A RS Alatstel AT 5 Stk o] 7] A4, ol = ERIEES A A
FJAEZRE LOD 2 AAH A el EAleh= ZJAEEY 5 ‘leﬂr.

EH o 57 ol % ERIEES o EYHE el AR E 7hsA] 4 weka,
7k Al ghol srEl Xl S EYRE gES W e ghS dA ZAES] oS58
EZRFE oz A4 5 gt dA ZRAE AE EH%E Fholl A sl & & A
FRIES] oS8 o EYRFE gk Wl 2 (residual) o] E2] {-E glol] o 3
AEYFE F23} Aol +3d 5 3l

e N3 Ay of 2 A3 9 3} HVUWE LOD A4 #7445 =3l
FRJNEES UH Y a8 o 3o A7 Adstes #go) slda 5= et g = H
B 22 g e 455)0) ola ralE ¢ dot B2 Y W A 7}
FRNEEZ gt 57 & A sk 14, Al4tE LODE o 57] 0l A A sk
HA, ol FRJAEEE 58k A4, H A EAES} o] ¥ EE 119
Aol & 755 At A 58 233

S 3L A of| S A S g gHe] Apo] S g E wgk Ao
EZR-E ol 7FA & 74 A48 W d 5 dthi= Aol A EYRE
ol 7FEA & 74 A gt e ugSa 42 4 ok

1) 2t ZAEZof gt 7F5#] 3h& #7435t M€ QW(quantization weight) 7}
HE R 28 5 9tk QW B E 8 A5 27] ghe 1.00]t}. o =]
HE o] mE(o] - ERIE)] o 57] 1€ 29 QW Fhell d A ERIE 9]
oA &719] 7hEX & ek gk vl gk

2) A SH A EYFE L& AlAbstr] ffste], ZAE S o EYR{-E 7L

TP A S e 3hE V1S o B R E glell A itk o] A& 2 2 E o F(lift
prediction) -7 & 2 | 2 =

3) 'updateweight' ¢} 'update'
Z7]|3}ghe}

4) B o 7)ol e, A
MEE 7 A& EFetal, A2 7HA & ol == 9] Qe = A
updateweightell 4] g4l
A EZR{-E kol 73 4k-S update©l] 4 HL’L ko)

5) B o710l thall, update®] o E 2] H- & o 7] Qe 29
updateweight®] 7}5X] gt O =2 Va1, 71 7éijr§ 71E A EYR-E g
ghatgint. o] I4g 2 Y2 E o] E(lift update) 74 0.2 XA = 4= T}

6) = o 7]l thel], 2] ZE Yol E R8-S T3 ol E" o ERFE
ol F 2 E o = 1A & F3l o] EX(QWel A48 7hEA & wehar, 11
AT(retol U 3hE FAbshet Foll, FAEtE ghs AEZT] a2y St

RAHT R 34 & £ E 2] 9] 8¢ (lower) el '8ol] Sz o) vk

[ x
nt

ﬂ N
u9
>,
EE
i
O:|>E,
oX,
i.‘_l
H
2
=
=&
2
!
o
o
lo
ol
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NEZRFE ARE AE] A9 dEe & =5 oEHFE JRE
o Zahi= Wl ol sl d e = dt) =, RATH 3 32 S Ev)
W 9] = (backward) 2~7-& 3 ol EZHE JH A ES 39 W) e
ATFH RAHT ¥ 3} 71742 RAHT W 3H7-(445)00 2] & =3 = 4= At}

[183] RAHT W37 (445)= A AA d oo g ~lsh zh Ao A H48 ¢
g B2 02 3aihstHA FE wE7bX RAHT 93 348 583 5=
ATF RAHT H 3H2(445)3= A ¥ (occupied) ==of o8] 4] 7+ RAHT =S¢
B st R AREA 2 empty =22 A §-ol = vl 2 99 A4
o] w=8 4 0= RAHT W13 348 33 + glrt

[184] A el e RS AT AEARE S G175 Gy,
G141 25 3 7% G141 5041y = FEARTE 7900 Gr g, 9
Gl pr1y 2 HEAE AT W= Wi, S w2 =wi,, 8} 819, o}
4] 59} 2 RAHT 3 g4& 72 5 3ok

[185] [572] 5]

186

[186] {gi—lm}azl _ [gi 2xy.2 ] T _ 1 [ vwl *v’wz]
kz"”ix,y,z wilw2 gzzxi-l,y,z * wiw2 ; \/Wi Tw2l— ”\fWZ \/Wf{

[187] 74 5914, Gi-1 x,y,z 3= low-pass gkl 2L, Uh &9 @l oA o ¥ 74 <]

AREE T A hi_4 xyz% high-pass A 50| ™, 2} 2~ &l o)) 4 9] high-pass
A~

AFEL Aol dEZY ¢laydE 3 r} 7h52=

— Alg] 2= 0] 2E LT
Wi 1xyz Wi oxy.z + wp 2x+1,y,zi A 5= ek FE mEE

WA 9 G1 6003} G105 EFA o 54 63 Zo]l AAE S Q)
[188] (572} 6]
[189] { gDC

Og,0.0
[190] 2] 69 4], gDC %t & high-pass A5} o] $AslEo] dEZT IHH 4=
3l
[191] o ER-E %23} 2}4-& RAHT ¥ 3H1(445), LOD A4 4(450) Z/E=
P TR 455 EHE E9H A EYREE SasstE B4 sl 5 At
Ol EYRE &3} 44 L o EHE FAsHE460)0l o8 3= 5 ol
OEYHEJIIY }4L FAstE o ERES IAYsto] o] EHE
HE~EYS £95h= B Ao slde 5= ) o EYRE AaY BHLS
Ol EFHE Az 46500 28 3= 5= gt
[192] <& E°],LOD B4 F(@50)2FH A A £ E] oS4 o] B R E glo]
At 35, A B FE FA3HE60)= Al EJAES] A ELYRFE gholl A
A A EAJEQ o ZH AJEYH-E #1-& wl o] (residual) A EEHE &

g 19,0,%!

_T [
wi000 wiool
} g lo01
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[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

FAFB 5 ek B AN ] o] Eel - Fast Aol B o o= E 29}
2t
[3£2]
int PCCQuantization(int value, int quantStep){
if(value >= 0){
return floor(value/quantStep + 1.0/3.0);

} else {
return -floor(-value/quantStep + 1.0/3.0);

}
}

RLOF, 7 EOIEE ] o570 o] & FIIEEo] EA|ehA] iz 4 -Fl,
Ol EZRHE AT (465)= TA AES A E{E F(FASFHA &2
AEURE e A% A=Y TIT 5 ek o] 9 Do), A EAESe
|5 7]0l o] EJINEF] EASHE 450, o EZF{E I 7465
FA 5 E o] o ELHE e AERY] A 5 v}

U2 o 22, g ZH (460 ZHH, 2| ZE o] E A& 53 YulolER
AELFE Fholl e 2E o5 442 & ol EdQwel Add) 7teAE
ot glol Y A5, o EeE FABNU60)E 1 A o] 1

e FAsE 3o, o B RE a6 At g dERY

e

%EE}T(BM ?*4 715l A dl el e 9
FRIE Feh9- 2 583 4A(100003= A% A 10 RFH A5

HlolHEH ELE-) 7[Htsto], tay Hg-& s34 5 ok v 2y
HA2HEAELS o oA dd 2y F2o) tgat= 542

Fgato] FAE FehPE T 05 HAT 2W)shs #H42 ¥ 5 9lrk

5 1000 oA E nhel ghol, vl sty g2 A e e v]ay g
NEYFE Had $4E T3S 5 Sleh A v EY vad 342

Ao Ed] 553101000 o =qE 5= gler, o EYRE v]ay 42
A EdFE Foar1020)00 o8l =3 o 2l =, EL:?JE Zehf-E S5
€ 1(1000> AL B2 55 3H7(1010) R O E&HE H5 37102005

3 ELE A~
A e

AW EH HE3H1010)E AN HED HEAEH o R RE x| QW EHE
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[201]

[202]

[203]

[204]

[205]

[206]

[207]

= 2oyl A @l Ee] o} o B¢ HE
BE~EY V]Rete] o ERRES B985 gr). wak, X E e
553 A2 (1000)= BHE Ao EL ol e A 4E L Helg
B E uE o B RE AR E Vo g 3a9le] ¥IIE Fge
H T Q(EQJE 9= do]E)E B3 5 g}
11 B RA e e A ool i FQIE FeheE 353

=3
FH(1105), = E¢
T2 4-(1120), 237
EFE o FA3(1135),
RATH ® 2H7-(1150), LOD A A 4-(1140), o 2] TR 1-(1145) H/HE+= A 2
AWM (1155)F ¥+ 4= Qo

A Eg] ¥ 29 H(1105), SE 2 A F(1110), AR fHAF-(1115),

AL Ed] 5915(1120) R 27 GH(1150)= A LM EL] Y &
S F At AN eHEY vade &1 WA 9ol A3 x| o Eg
Ao Aupgdo g 8= 4= 9ty X Qv Ed] tmY -2 thol = E 3 (direct
coding) 2 E¢}ols5 X Qv E g t] Z 4 (trisoup geometry decoding)S X3t 4=
ALt tholHE 39 L Egolz A vEd tmzde Aeldor {ag 4=

14
oX
I 4
S
i
Su
Do
ot
ot
o,
iz
g
N
to
=
il

L2 B K

_lzi oX, B
i
w
¥o,
Jo
(m
i)
o
o,
=5 f
m - =
L) 2
0 Lo
offt
L
rlo
Jo
(m
i)
Mz
_|>~
iz
N
g
N
)

lo [0 ¥o

m
)
2

>
to
=)

m
i
40,

U (1120)= Aol 2~ 2 H a2 H A 2w Eg o
AL EYE B3 7 Yk ol A E o] 285 45

AR (11200= ol P E I o] 489 IJEE XA JHES A
7hA of M F7FE 4= Aok 3 Edoly A e Eg] QI o] A-8¥ A -,
A e Eg] A7 (1120)= AT F4 ol 2

il =
BAs 1 5L Faelo] A oM ENE BAT 5 AT BY Ao E
9]

o]
AR

A AH3(1150)= U E A ovEYE 7o g FE A S Hslato]
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FOEES FAMES B85 5 Ak o5 Fof, F1A WIF(1150):=
FIAES ] A4 379 FHeI B B0l XF, Y% L2F FuAZ pan-

oRyE FEW L ATAL AN AR DAST 5 o}

[208]

[209]

[210]

[211]

AE(1250)= AERE a9 S 32 5 . o B RE Had &
RAHT W& v a4, of S5 A8t v 3 =) Ae ags 293 5= 3l
FEd 37k YA B AE A2 AR S Y, sty Bz 1 o] 4]

Had s 2ol A = Al

o EPHE 129 (1130)3= ofe] =8 s el] 7[wkste] ol Bl E
HE~ERS YRG5 gk d& 501, 4 ZAES] o 57 o %
FAEEO] EAGHA thol A4 EAE ] o] EL|RE gho] 3] dEZY]
N2 Aol ol B HE a9 (1130)= dA £AES] o ERRE
AT A G AERE ghE HRZE T 5 Sk &« 2, A4
ERJAEF S 5710 o] % EAEF] EAst] FApste o] AELFE

m

PN
kol IEEY) Q1 Aol o E) B T A7 (1130)= &Aoo
NEYFE e Hzd T = Ut
NEYRE JIASF(1135) = HAEH A ERENEXLEY EE YA
7 g H g ol B R Bl thit B E A FAtstetar, 9 gAstd
EYRES(ES, AEYFE 45)S 92 5 Atk o & 5], JERE
SGH(B0)RFE FASHE o] A EYRE glo]l THHE A5, A ELRE
E e FAtststo] Ao

4

o]

o R
o FAs(1135)3= FAshE Aol o Bl 3
NEURE G& FHT 5 it A AL EUE Fehe-E hnd)
2
7}
o]

1(400)2] ol Eg]{-E ¢laid of 3ol 7|wkato] Hejz o7 A8 5=l =,
FERJNEES] o F7]0 o] % EJNEEo] FA8HA] eFol A Al LJAE 9]
EgHE 7to] A4 oz F o, AEZHE t 29 H(1130)=

int PCClnverseQuantization (int value, int quantStep) {

if(quantStep ==0) {

return value;

} else {

return value * quantStep;

}
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[212]

[213]

[214]

[215]

[216]

[217]

RATH ® 3 (1150), LOD AA H-(1140) 2/% = A8 28 2 (1145)+= A+A4H
Ao Ee 2 AgAstE AEYFESS AT 7 T RATH ¥ 3H7(1150),
LOD A A H-(1140) 2/ S8 28 (1145)F XA E S92 1353}
FA1(400)9] 17 5ol U&= HEY s4& Adeld oz 3% 4= 9l
A AR 1155 = UadH AEYFEE 338 A8 gh(E=,
Bl 2) S quigtelr] gk s 39 & 5 5 ). Ay
AW gk (1155)2] &2 A Hﬂﬂ‘ﬂ(435)4 &2 o] o) 7| Hbato] ME A 0w
6§E1 2= 01 .
12 E A AAdE mE AE AR TE QA E YERITE X 129
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HEN A & ol&ste] 742 5 3

MB = 25, A 38 2, XR A, At EE 7HY 9/E = HMD Soll A
Aol s} o)} Fet - m Y EY IS Foto] AN, AAE 459

ZEAe Aol AN S E& 5 9]

HMD= A Al o] &0l & XR qu}o]i H/E= PCC Hlufo] ~7F 3 E 4=
2= B 5 shuE YERE 7 lvh A A el Sell thE HMD EF9) o] B npel 2~
AFUANA F5, AES F5L M B 75,10 75, AA #5712 51 v

1 O = O 37 &
TH Y s X3

m%

T A

<PCC+XR>

XR/PCC %] = PCC Z/HE+= XR 7] &0 485 o], HMD, 2ol -1] ¥ HUD,
P H]d, FoE, 2utE E HTE, Ao d & tulo]l & 7HA 717], YA
Abol U A, z}ek, 2148 B h ot o]l%d 24 =02 F3E 1t 9r},

XR/PCC &A= t}oksl A &S E3) = 9 A2 RE 853 339
FRIE S¢49-= Hlol B Bz o n] ] HlolH & ¥4 8to] 3ab¢l ZRIEE] th gt
AAAHLHER) HolH H AELFE tolHE YoM ¥ 331k T
A AA o gt RS g 5611, 89T XR AA & A Heto] 253 4
ATk A, XR/PCC A= Q12| EA4 ol g F7F A BE F3}6h= XR
AAE slld A2 E EA dgAA &5 5 AT

<PCC+XR+5F.v}d &>

XR/PCC Z*]3= PCC 7|5z0] A gH o] BuldE 528 72 4 vt
Tl E L pCC 7] &0l 7|ubete] QI E Fel$-= ZulxE vaysta,



31

WO 2023/090906 PCT/KR2022/018227
Hasdeld o 3l
[232]  <PCC+AH&= 6§ +XR>
[233] A& F3 A PCC 714 L XR 7|50 HEH o, 0158 24 A% £

qA ToR F3E 4 glth XR/PCC 7| % 0] A849 A& 58 2152 XR

& Aoz 9L TUIF A& 9 AFolLh XR G el A 9]
BEAG hgol B Ak 4 A 53 9@ 5 9ok 53, XR
ol Aol Aol dE a8 ol thgel 5= A 79 AL XR 979}

i o2 2L o T
m@gaw
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[249]

[250]

[251]

[252]
[253]

%169 oAl g v} ol H|EAEH L s o] 49| SPS, 3FU 0] 42| GPS,
3} o] 42 APS(APSO, APS1), 3hu} o] 4F2] TPS, 2/HE 1= dhu) o]/ 9]
Zfo]l 225 (slice 0, ..., slice n) S ¥38+sE 5= v}, B} -2 sl o] 2]

Sefol ~EE E3ehis £fol 2~ I ol BE HEAEY L g o] 49
B Y ES 238 4 qlh TPS&= 7 B} ¥

Aol 73t 4B (o] B
AT A, ol R 7] S ARME 2R F glon], A SefolnER
Ao Ee HlEéE*ﬂ(Geomm R/ L) o] o] o B HE
B E2EYS(AW0, Atrl)g £33 5 itk o & Hof, Zeke] 2 0(slice 0)+
A Qv E ] 8] E 2 E¥(Geom00) R/ 3t} o] ol ERHE
H E 2 E S (A00, Attr10)-2 283 4= 9t

Zh Eefol A Y Ao EY v EAEY S X oW ER Hdfo] X~
3| U] (Geom_slice_header)2} A & W] E ] <g}o] 2 t] o] B](Geom_slice_data)=:
TAE 4 ok A W Ed] &2kl & Ft] = GPSell E3HE It E A E 9
218 A H (geom_ parameter set_id), EF 218 2} (geom_tile_id), & &}o] &~
218 2 (geom_slice_id), 2/ X LW Ed] &&lo] 2 d] o] Bl (geom_slice_data)©l]
Egt¥ dlo] e ol #3t A H (geomBoxOrigin, geom_box_log2_scale,
geom_max_node_size_log2, geom_num_points) &= X &3 5 Sl T}
geomBoxOrigini= 3 & A QH| E ] Lol 4 o] H o ¥4 A& YEh =
A Eg ¥k @ 2] X A Ho]al, geom_box_log2_scalet™ 3l & #] W E £
Zdtol 2~ HlolH o 271 A A& e = R o,
geom_max_node_size_log2+= FE X QU Ed] £ E& 9] Alo]| = E Ve =
A X o], geom_num_points= 3G A QW E 7] &elo] i Hlo]E o EQIEE 9]
Nl #dE GRrolth A M| Ev] £efo] 2 Hol B &= 3l &etol 2
FRIE S dolH o AW ED AR (Ex=, A L E tole)E L3S
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[254] class GPCCEntryInfoBox extends Box('gpsb’) {

[255] GPCCEntrylInfoStruct ();

[256] }

[257] 9 AlElx Ez) A, gpsh'e] AE ol E ] EF]S 7FA] = GPCCEntryInfoBoxi=
GPCCEntryInfoStruct ()& 3233 5= 1 t}. GPCCEntryInfoStruct ()&] A 8] 2~3=
ol o} Fol ol 4= gt

[258] aligned(8) class GPCCEntryInfoStruct {

[259] unsigned int (1) main_entry_flag;

[260] unsigned int(1) dependent_on;

[261] if (dependent_on) { //non-entry

[262] unsigned int(16) dependency_id;

[263] }

[264] }

[265] GPCCEntryInfoStruct ()&= main_entry_flag®} dependent_onE Z 313 = Q)
main_entry_flagt= G-PCC H|EAE R & Tl I 5l7] 93¢t Al E ] E QI E(entry
point)§1 x| o} X & X]A] &t 4= 91T} dependent_on-> 141 2] U] o] T} &
AE) upe} &R =% & A A] g+ (dependent_on indicates its decoding is
dependent on others). ¥+, dependent_on©¢| A& A E ol EASHH,
dependent_on E& Y MEE9 tjmdo] bt & Ed | FHHATE 3 &

A A3 4> 91t} dependent_on2] #to] 10|, GPCCEntryInfoStruct()
dependency_idE U] 33k 5= 1T} dependency_id= #HHH Ho|HE
Hadsty] fg EFEe A-EAE AA g 5 dth 7Y, dependency_id7F A1 &
A E ol A3, dependency_id= E W MEEQ] tliZd o] 5455 =
G-PCC M E B EXEHE stz B A AXE Yetd &= v 7,
dependency_id7} A& 135l & A)3HH, dependency_id= THH &5
Higo] 4% = G-PCCAHE R EAEH S dst= AE52] A EAE
HeERd 5= At

[266] G-PCCHY¥WE AW =

[267] G-PCC A XA E E}Y] ¥~ (GPCCComponentTypeBox) 2] Al Bl A~ -2 = ol gf] <}
ol ela 4 3leh,

[268] aligned(8) class GPCCComponentTypeBox extends FullBox('gtyp', version =0, 0) {

[269] GPCCComponentTypeStruct();

[270] }

[271] 'gtyp'®] A& ME] B9 = 7FA = GPCCComponentTypeBox =
GPCCComponentTypeStruct()E 33+ 5= 31T} GPCCComponentTypeStruct() <]
A2t obg) o) o] el H 4 gle).

[272] aligned(8) class GPCCComponentTypeStruct {

[273] unsigned int(8) numOfComponents;
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[274
[275
[276
[277
[278
[279
[280

|
|
|
|
|
|
|
[281]

[282]
[283]

[284]
[285]

for (i=0; i< numOfComponents; i++) {
unsigned int(8) gpcc_type;
if(gpcc_type ==4)

unsigned int(8) Attrldx;

}
// additional fields
}
numOfComponents+= 3l & GPCCComponentTypeStructel] A] 1€ & ¥ G-PCC
AXAEEQ NFE A A S 4= AT gpec_type-> numOfComponents2] #k 75
= BHE-9 9] 8] GPCCComponentTypeStructel] 3£3HE 4= T}, o]
2 i7F 02 2B (numOfComponents - 1)©] 2 wj7}2] 1 F-7}8}H A
AT gpee_type-> G-PCC AEAE S B Y& A AT 7 vt ol &
pec_type2] gkol 201 X e v Ed] X HES XA 8kaL, 4019
HE AEZIES AAS 5= At gpec_typed] #ho] 4, S A ERE
E S A A5, dld HHEE2 Atrldx & T 2313 5 T} Awrldxs=
AladHE A EYFES] AEAE AT 5 At G-PCC HEVE
Z22(GPCCComponentTypeBox)+= HE & Ed&& A3 A& < E o
T 3k G-PCC A X E EF} ¥ 2(GPCCComponentTypeBox) 7} G-PCC
EHof AR = RFE st EHEL AE AE EAl6H4,
GPCCComponentTypeStruct():= 2+ E & o] o] 3] 7] 2] ¥] 3= s}t o] 4] G-PCC
AXHE B E2 AA S 5 9t} GPCCComponentTypeStruct() & 3 $H5F=
GPCCComponentTypeBox %= GPCCComponentTypeStruct():= G-PCC A XU E
AR A= 5

ANE =

N
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dlol® A& =

= = E= n = =
}‘@xa,}‘@xa :LTEFE—L }‘@xa?ﬂ
N E

T = 1
ME IE AR A

ME, B OF e AE dE Al d( e 5 vk 5, B gl dukd
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[286]
[287]

[288]

[289
[290
[291
[292
[293

—t e e e e

[294]

o] & YEbH, 52 179] (b)E G-PCC Hl ﬁ%ﬂ g e E
o mdat BF2=o] A o] gk A o] & vEbiTth = 18 HE S Ed g

3 3+8k= ISOBMFF 7|8k 918 A 5}7] H =l 1

E &g ¥ 35} ISOBMFF 7| &k »}%‘4 o
182] (b)= G-PCC H| EX~E o] 19|
0] t)at 2 o & viEbI,

3+ 2] moov BF 220l A FHE] = stsd F 22 (SampleDescriptionBox) = G-PCC
HEAEHE Adst= da EdE AT AE JEHE £ 5 vt SPS,
GPS, APS, B} o1ul & 2] 7} 9+ ] moov BF 2~ 9] A% <l E 8] 3= mdat B} A~ 9]
A0 o & gIn) mEa, A ol B ool AR o ake] o Bl =
Zgfo]l A5 o] 3 Y mdat BF 2] M Zof] x8E 4= 9tk G-PCCHEAE
shele] = Ede] A4 ), 7 &S HEE GPCCHELES S 328
ST} 2, 7 AEL St ol el TLY IR elold FRER T4 4 3l
= Eele M AE el ohe ot o] Aol 5 Yok

Sample Entry Type: 'gpel’, 'gpeg’

°|

m?L‘ UE

A~
T

Container: SampleDescriptionBox
Mandatory: A 'gpel’ or ‘gpeg' sample entry is mandatory

Quantity: One or more sample entries may be present
AME A E B 'gpel’ BE1= 'gpeg'i= A o], Sl o] 4o A

AdEEo] &A= Ut G-PCC EF-2 'gpel’ 1= 'gpeg'e] & dE
E}?) & 714 &= VolumetricVisualSampleEntry & AF-8-3 4~ 1t} G-PCC E & 2]
A Z QE 2] &= G-PCC vl 2t 73] +f#| o] A 8 2(GPCCConfigurationBox)E
FEehe 4= 8laL, G-PCC v 2y A1)t gl o]l A ¥h23= G-PCC U 2T

713] 5 g o] A 9 Z =(GPCCDecoderConfigurationRecord())E 3513 4~ 9l

GPCCDecoderConfigurationRecord()+= configurationVersion, profile_idc,

profile_compatibility_flags, level idc, numOfSetupUnitArrays, SetupUnitType,
completeness, numOfSepupUnit, setupUnit 5 4 o & stE Z 313 4= Q)
GPCCDecoderConfigurationRecord()ll 3% setupUnit array & = = 3} 2]

SPSE X 3F3l+= TLV Q178 dlo)| A 3258 383t 4= glt)
23 Q= 2] E410] gpel'ol W, X5 Shebu|E] A5 o] ol SPS, GPS,
APS, B} <1l & 2] 7} setupUints 2] of gl o] o]l &= 4= Qi) Al & o E

EFQl o] 'gpeg'ol ™, 919l He}n] E A E 52 setupUints] o g o](5, A=
dE)ol TEAG = dllF 2EHE, AS)d E3E 5 . gpel'9]
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AME JEZ 892 7H4 = G-PCC A& < E2](GPCCSampleEntry) 2] 2181 2~ 0]
S 9 o= o2l ok 2k,

[295
[296
[297
[298
[299
[300
[301
[302

—t e e e bd d e e

[303]

[304]

[305]

aligned(8) class GPCCSampleEntry()

extends VolumetricVisualSampleEntry (‘gpel’) {

GPCCConfigurationBox config; //mandatory

3DBoundingBoxInfoBox();

CubicRegionlnfoBox();

TileInventoryBox();

}

'gpel'e] W& AE L] EFQ S 7H4] &= G-PCC A& <l E 2] (GPCCSampleEntry) ™=
GPCCConfigurationBox, 3DBoundingBoxInfoBox(), CubicRegionInfoBox(), ~L¢] 31
TileInventoryBox() S Z 313 5 91t} 3DBoundingBoxInfoBox ()= 3l & Eg o2
Hels = NS Jﬁ%ﬂJﬂE%ﬂ%EWﬂHQ3DM$ﬂm*ﬂE§
A A& 4= 1T}, CubicRegionInfoBox()+= sl & E W MEEZ 72l ¥ &= £
ek dolelg st olael FF 3 ARE AA T 5 Yk
TileInventoryBox()©= @ EH Y AMZEZ 78] d EJE S2F5-= dolH 9
DB Qi Ee) ARE A AT 5 9

= 179] (el A8 s} o], AEE A 2 =e
AL o) FrEo] E3bE = g}, ek, ME L

o AMEE st ol el @ a}um
AESS Zdsh= TLV /ol F 258 299 o 3ok 2 dh A58
st olke] o ER - E Letol 28 X3 TLV ol F2ES
55?}% - 9

18] (a)°ﬂ A vle} 7ol G-PCC B E A E ¥ o] [SOBMEFF 7] 4te] 1] ¢]
”a“ﬂ = ENER Ay = A9, d ALHWEY &Eefol 2 EE oER{E
& efo] 2= 7|8 E(indivisual track)ol] v3F € = )T}, o & Eof, A QW] Ex]
éa‘ro]*: E e (track Dol WIS = = o, A EJ{HE Sdfol 2=

A2 (track 2)°l] WF = = v} x| QW E ] &efo]l A5 7)) 8§+ E P (track
1)1‘ AW EL] EF = G-PCCALHMER EHOR XA E 4= glal,
AEYFE &elol 2 E A8 8= EF(track 2)2 A EZH-E E¥ L= G-PCC
oJEYHE EdoE AHH & ek 195, Ao Ee Ede Ao s
ol A5 gl BEEHEY HFd EFoZ HojE 42 9lo,
AEURE EAL o EYRE Lefo] 2T Ael iz HHV £ v
Ed o AHolE 4= 9t}

AW E &etol Aot A EYRFE &Setol A & 1S ¥38h= G-PCC
HEAE ] AR5 7285tz EAN S th53te E P (multiplexed track)©] 2}
138 5 vk A e Eg] &efo] 29t o] ER|{E Sefo] 271 /i

N
ol

=]

E @l S (separate tracks)ol A 45 = A 5o, E U] 2} A5 A= G-PCC
AEXAES] HolH & 7l et Aok stvho] TLV s ol 725 23+
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[306]

[307]

[308]

[309]

[310]

[311
[312
[313
[314
[315

—t e e e

ruE Sl

E

i, ﬂi
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=
©
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ZE 7 o]F o] A G-PCCHEAEHo] HE] =

EQ%E 7H‘j/]% ,x]guﬂEF/] H]E/\E%(EE'E,X]Q.EHEE] %E]—O]_/_\.)‘%

sl Edol dEY A EVH,

b) AZ A E oA, i Edo] & ~EF ] A3trole)S
MR W7t 27hE 2 waE AEE G-PCC A FEWE B9
42~ (GPCCComponentTypeBox) Y 5 9l +&. ¢, GPCCComponentTypeBox 7}

¢) G-PCC A W Eg] vl EA~EZu]

AA =
HE|Z EdES 93l AE o E ‘1101]}‘*‘}&13,:0194‘
O
=
]:]]E/\EFL]O OH]-O]»LEEJOE = al

_ 1 A

fij

GPCCComponentTypeBox+= GPCCCornponentTypeStruct()
GPCCComponentTypeBox7} G-PCC H| E A E# o] Q3 ==

EHE MZ E &EA8HH, GPCCComponentTypeStruct() ™=

o)) A ) €= s} o] 4] G-PCC PEUES | BFSl(el & 5

A A 8k71 98l

|
ﬂEHﬂEﬂl,

AEYFE)S AANT T AU} A& &5, GPCCComponentTypeStruct()Oﬂ E sk
gpee_type B 2] gho] 201%™ A 2 “ﬂEF/] HEAES A A8t 401‘34
AELFE AFXIES AT = vt £, gpee_type H1=2] FLo]
GEH%EﬁEﬁEEﬂM&%ﬁm@ﬂ11%%%@Eﬂ%§4ﬂg4§

A A= Attrldx B =5 ¢ 2SS 4= Q)

G-RCC ¥ =220l 4% Eol 5z EESEER ER IR

P R ECEE
Sample Entry Type: 'gpel’, 'gpeg’, gpcl' or 'gpcg’
Container: SampleDescriptionBox
Mandatory: 'gpcl’, 'gpcg' sample entry is mandatory

Quantity: One or more sample entries may be present

}\ﬂ —L AdE F/] E]_ol 'ngl' 'gpcg', 'ngl' = gpcg = .JJ /\ZJ o]U:], 3}14_ o] /\01—9]
AE AEYEC] A = vk HE & EAd S & 5o, A e EY E=
AEHE ENE)2 gpel, ‘gpeg’, 'gpel’ 3= 'gpeg'e] AE AE BH) S 2=
VolumetricVisualSampleEntry & A}-8-3F 5= 1T} 'gpel’ A5 QA E gl oA, B.&
vl2hu] E] M E = setupUnit o] o] o) =4 5= At} 'gpeg’ A= N E ]9 1
IL]’E]‘U] B A E7} s of gl o)y} ~Eq o] EAE Tt 'gpel’ I 'gpeg’ A

E g o] A, GPCCComponentTypeBox 7} & Al %] eFolof o

A
T3

o} 'gpel’ *@, =
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A E o)A, SPS, GPS ¥ B} ¢l E 2] = G-PCC A 2 uﬂE‘tI/] HE ~EYS
Aeshis E 99| SetupUnit o o] o] £41 3 4= Yk, 2E ¥# APSI= G-PCC
AEZ HE HE2EYS Adaliz E 2o SetupUnit o @ o] of] E A8 5 )
‘apcg’ A N E 2] o) 4, SPS, GPS, APS 1= B} o1l & 2] 7} 3 o] g o]}
~EYo] &A1 4= A} ‘gpcl' B U= ‘gpcg’ A Z o] gl o] o A,
GPCCComponentTypeBox 7} & A &l oF & 4= 3]

[316]  G-PCCAE NE2] 9] e 2o tfgh A 041%0}3119} 2

[317] aligned(8) class GPCCSampleEntry()

[318] extends VolumetricVisualSampleEntry (codingname) {

[319] GPCCConfigurationBox config; //mandatory

[320] GPCCComponentTypeBox type; // optional

[321] }

[322] W o] 2~ £ 2| 2~ VolumetricVisualSampleEntry £ compressorname, =

codingname-2 A% = "013GPCC Z 1" #;3} A AFEH = $h&7] 9] ol 52
A A& 5= 91T} "013GPCC Z R "ol A, 3 M A ulo] EN013L. 2 TA ¥ = 8715
13 3= 103157 1)+ gHo]d vto] Eo] =24, th X] # 2 (string) ¢l vlol E
5 YER 4= 9t} congif= G-PCC Y Z Y 71340l JBE X33 4=
At} infot= ZF Edo A Al 2] ¥ = G-PCC AEUE AR Z vehd 5= 9

infor= E&o| A 7g]¥ = AL AE gFA S Ve 4= 9l o, 3 G-PCC
AEZFE EdA A ¥ = G-PCCHETES o] ER|{E o] &, 9~ 1
AEFE B S vk 5 9l

[323] A=Y

[324] G-PCC H|E2E o] Al Edo) A4y i= 7 o, ME
A 2= ol oF

e
e

ol o &

[325] aligned(8) class GPCCSample

[326] {

[327] unsigned int GPCCLength = sample_size; //Size of Sample

[328] for (i=0; i< GPCCLength; ) // to end of the sample

[329] {

[330] tlv_encapsulation gpcc_unit;

[331] 14+= (1+4)+ gpcc_unit.tlv_num_payload_bytes;

[332] }

[333] }

[334] o el zol A, ZF A (GPCCSample) & A& L E Fab$-= L ¢lo
s, &Y Z Al EH o] A El<! (same presentation time)l] £-3}= 3} 0] /442
TLV Q17 o)l 252 7449 5 Aok ZFTLV A A sdold T 2= A=
Ebl el TLV d o] 228 X ¢ 5= it} o]l Yo, shifo] A& 574 (dl,

A= AEH)D 4= 2lth GPCCLength= oHDP &9 Aol 5 Ve AL, gpee_units=
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[335]

[336]
[337]

[338]

AF G-PCC HAXUE (A, AU Ed] &efol )5 E8)= TLV 13l & o] A

2
Fel dlaRaT Eeha 4 olu,

G-PCCHIExEf o] WE|Z E=fo] A s = Agol, 274 =2 vl 2R1E
¥AE

Zehes el e 5

21
735, d@ F-PCC &2 G-PCC A XU E ] G-PCC {4 oroll vheb ol &
Ah 4 AEL AEYRFE dlo]H Y& E§sh= s o] G-PCC FHl &,
el e A EE A g sh= 071 0]49] G-PCC 7Y 58 ¥3H8 4= 9l t}. G-PCC
HE~Edo] HE|Z Edof 245z 490, A o tfgh Mgl g
A e A= obx] A e G-PCCH|EAEYo| Ala Edlo)] 24 E = 7 90|

V) —11. 3z
- = A=
oE A E s W AU 2 sh FAT S 9

2 R N A= A Qe E e ekol 27k WA Y m e H 31, v 2
Ao Eel S /IRo 2 o ERHE Leto] 27} tlmYH AR} 91Y] Hel,

= TLV I sdold F2ERE A= 45 sl d A&l A
dold -5 A~ F T vt B, s o] AlEo] HE &
TLV eIl eold 252 FAEY, e = TLY Sl s ol 25
& MB AERA AE = Jv B S-S G-PCCAHE AERE A A

T U & 5o, stto] Al Eo] sebuH A EE E8ete g A E
TLV A s o)ld 729 A QW Ee] &efol 25 ¥ 3hshe A QW Eg] TLV
AR 4o T2 12 o Ee HE Zehol 28 Fatehz of ZelHE TL
AAad ol 725 s, atehn| | A|E TLV S E# o] A 4=,
AL ER TLV 13l dold -2, 12l o Eg{HE TLV A a0l A
TEE A MEAEE2A AGE 5 vk o] A, Al A&l A F G-PCC
AXUE MM 2sh= A 7 st Al shr] 18l sl A B AEE A e =
TLV 1FEeol A T229] Bfdol B o o 3l

G-PCCH|EX~EHo] & E&e] A4 5= 45-<l, G-PCCHH AEE 27
shibe] TLV QI E# o)l 25 283 - Ut} shvt9
SubSamplelnformationBox 7} moov 8}~ 2] A& | o] & ¥} 2 (SampleTableBox,
stb)ol] A8} A L, 1= 1] Z gl 1 E HF 2 (MovieFragmentBox, moof) &
zy7vol E 9l 3z g 1 E ¥k 2 (TrackFragmentBox, traf)ol] &A1& 4= At} 7hd
SubSamplelnformationBox 7} <& A $FCFRA, TLV Q17 & 2| o] A -2 9] §H] E €<
%ko] SubSampleInformationBox W A E. A% <l E 2] 9] 32-bit
codec_specific_parameters field®l] 32 4= It} TkeF TLV Q17 & ¢ o] A

H

oo
| b

—

=
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[339
[340
[341
[342
[343
[344
[345
[346
[34
[348
[349
[350
[351
[352
[35
[354
[355

(O8] ~l
e e e e e b bd e e e e b b d e e

[356]

g

TZ7LAEYRE Ho|Z2EE E3sity, o E{E 19 9] 6H| E Fo]
SubSampleInformationBox W 4] B. A & <l E €] 2] 32-bit codec_specific_parameters
fieldoll 32 = vt AA e &l whet, b A8 W& o] B9l
SubSampleInformationBox W 4] H. A & <l E €] 9] codec_specific_parameters
fieldE 37 &of 9] &) 218 = 4= 9)t}. SubSamplelnformationBox 2]
codec_specific_parametersi= Uh5- 3} o] A o= 4= it}

if (flags == 0) {

unsigned int(8) PayloadType;

if(PayloadType == 4) { // attribute payload

unsigned int(6) Attrldx;

bit(18) reserved = 0;

}

else

bit(24) reserved = 0;

} else if (flags == 1) {

unsigned int(1) tile_data;

bit(7) reserved = 0;

if (tile_data)

unsigned int(24) tile_id;

Horoh

il
m

else

bit(24) reserved = 0;

}

Aol A B ME A 2o A payloadType 8l & A1 H AlE U] TLV
I o] A T2 tlv_types A A& 4= Qlt}. o & &9, payloadType2| #k©l
4019 S ELHE Lebol (F, ol EelHE &bl 2F AN T 5 Aok
attrldx = Sl & A B A Z Y A EP{FE do]|2EE 283l TLV A s d o)A
F2o o P HE AR A AAZ AT 5 Ak atrldxis NG A2 B
SJEZHE Ho|REF ¥ §sh= TLV AR wdlol A 29
ash_attr_sps_attr_idx 2} 72 5= It} tile_datat™= A B A &0] 3}i}o] Bl =
O & B & E3eh=A o & YER = AT dile_data®] gko] 10]H, A H
o] shike] G-PCC EFAle] T $-8hi= A @] =] HlolE] 4 iz
AEZHE o8 FY& E£8=TLV eI E o)A T 2(85)E £33 )=
A2 e 5 91 tle_daa®] gho] 001, A8 o] 7} st B A E, Bl
e = 2y vk vpAE 88k TLY A Ed ol 255
b= S Vel § At dle_idE A H A Eo] Bl AWIER] oA
= G-PCCEFY 9] 19 A~ 5 et 5= it

G-PCC H|EXAEY o] HE| & E o) A4 5= 45| (ISOBMFFe] A G-PCC
tlol e o] HE| & Eo 1l g e o] o] 7 -g-oll) A H Al Eo] EAgth,

3

2 oo
Mook (2 o
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[357]
[358]

[359]

[360]
[361]

[362]
[363]

SampleTableBox =5 Z} MovieFragmentBox €| TrackFragmentBox | 4]
= Z(flag)7} 1¢! SubSamplelnformationBox ®+ <= A)| 3l of & 4= T}, G-PCC
HEAEHo| | & Edo] A4s = 750, A8 A Q453 A E A=
G-PCCHEXEHo| Aa Ed A% = 439 2ex o457
Al E] 220 A] flag==1%1 7 §-9} AT 5= 3l

EdE o]

G-PCC HIE=EY o] HE|E Edo) A 725 = 4 §-ol(=, G-PCC A 2| E
HEA~EYT ERE R EAEH0] A& g2 dH) EFEA
el == Ao, EdE b2 A2 Yot E¥ Fx Eol AMEE 4 T
3F-9] TrackReferenceTypeBoxes”} G-PCC E # 9] TrackBox U
TrackReferenceBox®ll =712 = )t} TrackReferenceTypeBox+= G-PCC E 2 o]
FxetE EUEE A48k track_IDs®] ool & X3S o= gl

A Ao Eof] wha}, # 7 A= G-PCC Hl o] Bl (o] 8loll A =, G-PCC H| E~EF,
Med o] ME G-PCCHI EAER, H= G-PCC A efal A1 A & 4= 9dth <]

o
2

1:011 ml
o
>

|28 4 91E e, B Al GPCC M E4ER S vl ) gl
)02 A et ALt o] EeE] yaste] 448, ol
FIE 2S5 ZAlE Az AT 98 4R
EE, B A= A4E GPeC M B2 E Y] T8
S 5] 9% 5 A 7R Ao

o o
o
2

2,

XA e =
o mt ol [o
P‘L
rir

e X Ay
o o

ol

mf_ﬁ

o2
§x
X9,

o

o,

WE ol o > [M oE Mo o
o oE [ & oE
0,

tlo

ad

)
rE -
a1

2,

I
p2L
b2

temporal scalability)

cE=agor agy wedso e} ool HH AE

ST}, EE, Al7HA B

A2 OE Al HA 8 & (temporal levels) 2 - 7-3Fal, A

of &38h= 7 G-PCC ZHYES M E 5HH2=E A sh=
g g ol A=W, G-PCC Edl o] (&, ¥

Gl A= G-PCC AEHEE Foll A Hsh=

o] & 3}% (effectively) & & WA 28 4= QJv}, w3

ol ME SR AdHER,

A

|
/\] 7+ A 3 A A

d
o:
o:

ok

|

i oX L oof H o m off
_O&
oo
ok
r|
N
olr
o
lo
=
i
4

T

o
lnl

= Y o
= o

n to

NOTg
A do

olr

yo O
>
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=
L]
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oy 2y R

)
R
rlr
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o
PO
ok i oy 1
By
rL
[m
o
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>
L)
©
X
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L
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0 X % o e -
[
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Av-)
©
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do
Q
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N
a2
>

ja)

oy e
32,
i)
tH
o
)
o
)
e
02t
oX
O
)
e
w

o — l'lju

—

] o] ©] ¥ (sub-layering) >
G-PCC HloH & A 2] 8}= A 2= ¥(
Yl E $] A 7] %5 (capability) ]} T

=3
r-g{_t

7] %5 (capability) 53} L X3} =5 O

Gol A HolE E 22 4 QNS HD R, AL FePE TUE AT
ARl A5e A 5 9o

Al )\l cql

N34 g4ado] A QE ¥, G-PCC R E 7} B 4eo] Bl Eelo] A Sl 4
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[364]

[365]

[366]

[367]

glow, Alzkal s Adel thak ARk A 1dgE 4 gl A

=

e

3F4-Ad (temporal scalability)ol] o) ¢F 7 H (o] 3ol A = 'A| M4 &4k A 2
ghoh= Al =9 & YErd = e AR 2 AR gl

28 A (identifier) & WERH = 2 AR Foll 4] sk o] g 23 4 9lt
AZIA, AT A H = AIZHA wElEo] A A Y AEA T S, A1HE
44 g H = AIZHA gl o) gk A B (o] shel| A = AIRHA] #E g He

FehE x93 5= vk

A o mA, A A AR BTl A sy Ayt o]
AR 3 5= vk A o &=A, vt Aol AR = GPCC H ALt
A3 78 o) A Hh Z:(GPCCDecoderConfigurationBox)fﬁ He]E g~ Jo, taYy
Z19) g o] d vl 9] GPCC Y=Y 713 g ol A
Al = (GPCCDecoderConfigurationRecord)ol] X 3% o 7l 2] € 4= At}

U2 A 24, A7 A AR EY 52 el W o] 2 Ed(tile base
trackyoll A8 Ul 9} Epe B elo] A Bz w2, % AIRHY 24 4ol
3t v~ (o) sholl A = A ZHA 2R A AW by 208k ) g | dE )
BThE ol 83kl el camy)® 5 ATk AIRHA A AR A )5k GRCC
Ed =2 g Ho] 2 Edo) &) eh= Hh22 1= GPCCScalabilitylnfoBox Y 5
NoH, B Edo) EA)sh ¥ 22 = GPCCTileScalabilityInfoBox . 5= $1 T
GPCCTileScalabilityInfoBox+= GPCCScalabllltyInfoBox7]- Al sk BFY W o] &~
S oot ghE) i 7t epel B oo EA A gleh o o 2 A
GPCCScalabilityInfoBox®l| = A| XF4] € 101/] = A HA AldE R gl AE 2
Y g o] E(frame rate) A B. 50| EgHE 4=l o,
GPCCTileScalabilityInfoBox°ll &= &7 E}O‘ e g AMEE ol g A1 g
AR 7F 39 5=

B, A S Aol oh AL e E ool glal el 5
G-PCC ZHIE7} t5 E O R Ae] ¥ =4 o F& Y= A H, = G-PCC
ad W v AlZHE i B o] EAjol gk A RB)( 5 =
multiple_temporal_level_tracks_flag) =2 A]{1H2] & Hlof] tf &t A H (ol & 0,
Eg ) A[7HY glo] Frofl th ek 4R, G-PCC HIE~EY XZgQlo] 1535 =
) A A gl o] =5 XA 8= A H)(ll & E°], num_temporal_levels) 7}
285 2= 9lt),

B % Aol AR S el T ol Ara
2 olv] A7 4 F A5 o] glol ul A& A ola, A7 FYAo
AR = A/ B = A] oA B AA S v i Eebx] fdvlE EAlA S 7 <R
ATt EgH HEAEG o] 153k = H ) AIZHA A o] 55 A A=
A H (& 50, num_temporal_levels, ©] 8ol A= ‘A1 74 =4 24 B2} gk 2]
el A ghol 1019, Aol ARHA gl o] =7F 1= A I

AETrO R = ARHE o] o] 8324 F& opd A
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[372]

[373]

[374]

[375]

[376]

[354]

This embodiment provides implementation of all invention aspects described in section 5 above. The
implementation is relative to the G-PCC file format amendment | specification draft. Texts that are newly added
are highlighted and texts that are removed are marked as stricken-red-fent text.

Syntax

aligned(8) class GPCCDecoderConfigurationRecord {

unsigned int(2) configurationVersion = 1;

unsigned int(l) simple profile compatibility flag;

unsigned int (1) dense profile compatibility flag;
unsigned int (1) predictive profile compatibility flag;
unsigned int (1) main profile compatibility flag;
unsigned int (18) reserved profile compatibility 18bits;

(8)

unsigned int level idc;

RS LGS AT ST Bl ESkipaEaY 18eTss
unsigned int(l) multiple temporal level tracks flag;
unsigned int (1) frameirateipresentiflag,

ohRShgRed--A e e temporat—I 5
bit (3) reserved = 0;
for(i=0; 1 < num temporal levels; i++)({
unsigned int(16) temporal level id;
if (frame rate present flag)
unsigned int (16) frame rate;

}

unsigned int (8) numOfSetupUnits;
for (i=0; i<numOfSetupUnits; i++) {
tlv encapsulation  setupUnit; //as defined in ISO/IEC 23090-9
}
// additional fields

configurationVersion<> 7 ZE=2 X B HS 5 W40 =M o o
3] S8= A F= HASE BTAS F 9}U}.sirnple_profile_compatibility_ﬂag7]—
A1 & B0, Do, v EXE - o] Aol H Simple T2 9o nf 25

A A8 4= At} simple_profile_compatibility_flag”7} #|2 gk(ll & &1, 0)°] ¥,
HE2AE o] Simple ZZE 3 2o th& Zratdof] 255 XA 4 §)

dense_profile_compatibility_flag7} A1 gk(<ll & &0, 1)o|H, H| EXAE R 9]
Dense Z 23} o) np 2 =% XA 3 4= It} simple_profile_compatibility_flag 7}
A2 Zh(E 591, 0001, H| EXAE 0] Dense E 23 9] of T} & 3L & 1} Qo]
s x4 5= 9l

predictive_profile_compatibility_flag7} A1 gk(<ll & E°1, DHo|H, H| EXE R o]
A o] ¥ Predictive L2390 nf2 == 2] 4= 9]
predictive_profile_compatibility_flag7} #|2 gL(] & &1, 0)°o]H, H| EXAER 9]
Predictive 3 23} 9]0 T} & Z 23} o) mp =2 5 XA 4= ¢l

main_profile_compatibility_flag7} A1 #k(ll & E°1, 1)°]H, H] EZ:E%] o]
Aol ¥ Main ZE 3o w2 =5 2] 4= §)
main_profile_compatibility_flag7} A2 k(] & 501 0)°o]H, | E A~ E ¥ o] Main
Z 2t oo vE Zratde w25 2GS 5 9l
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[377]

[378]

[379]
[380]

[381]

[382]

[383]

[384]

[385]

-3, simple_profile_compatibility_flag, dense_profile_compatibility_flag,
predictive_profile_compatibility_flag, " main_profile_compatibility_flag®] & o] -
Sttt 12 AA WA ¢ oW, G-PCC Bl E 2= E 9 o] ISO/IEC 23090-99] -5 A0
Aojyl Zratdol pEX] 3 4 vk

reserved_profile_compatibility_18bitsi= @] Z=9] A F# ol H HA 1& ==
HEAER M= EA g & 501, 00l oF & 5 Tt

level idei= i-H A A 7HA] gdlof] tf gt ¢l 3 =5 ¥glst 4= 9lc)

A1ZHE G A Bool 28hE 4= 9] num_temporal_levelsi= EFY W o] 2~ E = 1]
AZEA gl E o 7l AR EA G-PCC ZH| &0l 2wH A (2584H) A4
5o Hof A4E vebd 5= At} A o & A, num_temporal_levels2] 3Ll
Al (& &0, DS A9, AEA d)8 A BT ANS 7HsehA] FAYV S
Ly Q)=o) shvho] x4 dloel o AlTrE " E 4= QT g
num_temporal_levels2] & A 42 A2 h(d & &1, 00 5= o1,
num_temporal_levels7} A2 gkl & &0, 0)o]H, A[1H4] A2 285 A
g7 v 2 gd 5= gl

U A4 dd B9 Y Hel 238k ¢ ol
multiple_temporal_level_tracks_flagi= 3 U] o5 A -4 dd Edo] &A1&
el 5= o) A o 2 4], multiple_temporal_level_tracks_flag®] kol A1
#(E =0, DY A9, G-PCC ZH L Eo] ths A4 gl Exfo g
TFFES Ve = 9tk &, G-PCC R EXE R XA E(G-PCC )|
e A gl ERER 1 EE 9 S YERd 5 gl v,
multiple_temporal_level_tracks_flag2] ko] A2 gkl & &1, 0)2 A5, &&
A7 o] AZEo] g g Edo) EAge Yeld 4= 9l

A d2AM, v A A B R0 gL A )l A H e 7] Rkeho
AARE 4= Q) o & Fof, A ¥ A Q4 num_temporal_levels ] ko] A2 gh(d &
Eof, 00, A Bl A~ @ 4 multiple_temporal_level_tracks_flag-> A2 gkl & 91,
0)o 2 AAxofokd 4= 1t} WHA | num_temporal_levels2] #ko] A1 k(e &
501, )o] ™, multiple_temporal_level_tracks_flag-> A1 gkl & &1, HE
A Eojokst 4= 9lt}, 71 9] o] A 9-f| =, multiple_temporal_level_tracks_flag-2
A2 (5 E01,00 =2 A1 gl & E, ) F A= 82 A= 5= Sl

S A G AR = v AR i B9 AR of Alird e
AT} A& 5o, A ¥ 2 @ 4 num_temporal_levelsi= MBI~ Q4
multiple_temporal_level_tracks_flag®l] k4] Al 19 = 4= 9lt)

frame_rate_present_flagi= ¥ 7 Z#| ¢ o] E AR &4 o 7 E Vel
AT}, frame_rate_present_flag®] A1 (ol & &1, DS H T <] #olE
AR 7} EA S YER 5= 1 2, frame_rate_present_flag2] A|2 gh(l & £,
0)= o Zd|Q! dlo|E BRI EAEHA] a5 WEFE = At

temporal_level_idi= G-PCC A& 2] A[H4 il A8 25 yerd == gl
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[386] frame_ratei= A|{F4 el H o Q] FolEE Ty Y Wt E(frames/256
seconds)Z W EF 4= T} frame rate?] #Lo] 091 74 -9-9 o] = A ] X
22 (unspecified) H o ZH < HolEE Ve 5= Q)

[387] numOfSetupUnitsi= U Z T Aol g Z=2] G-PCC A FH2 =&
et = 9l

[388] setupUnit-> SPS, GPS, APS % B} S & 2] = sh-& 7l 2l 8F= shvtel
G-PCC 58 238 = rh.

[389]  AAld 14 gt HF

[390] 5197 Ao 18] AR5 AAE] AEsHy] et o g EQJQE F89-=
MEH TA AR =8 AE A7 4 Q= HhE ] B9 oo] |
T AR 2o A A= B A oA EH S FxEte] Age AL xge
A
T At

i&

[391] o 24, 5 190]] olshA, Ak el A H (o & F01,
num_temporal_levels)% U5 AZHA g E A B (o & 59,
multiple_temporal_level_tracks_flag)ell &4 Al 219 = 2 4= i}, gk, A JH4]
ol AR HA g2 0d 5
[392] A 2, &= 197} A F FA] ol /]OH TR Y= AT, DS FA = AL gl
A X (A& E°, num_temporal_leve)E A1 k(& £, 0022 AA A,
AA A B& = ATHS1901). A4 Bl AEIF AL ghe 2 AR, AF
A= AIZHA Fg A o ]ﬂ*qﬂﬂﬂ‘% o] & 5] A| O}:qj AR, U5
AIZEA gl E QB (o & , multiple_temporal_level_tracks_flag)E Al 1
(e E 501,02 737@%‘? ATHS1902). 3HA, A1 714 )l A B} Al
Fhow A4w A ar X]2 (& 501, DO 2 A (S1903), A& &A=
Uz A Ul Edl RS A2 gl & B0l De R AT 5 AUTHS1904).
ghA, AEA 2 % E Pxﬂl 5, A2 gk ok A g-oll=, the A 9
EAARES A 2 A2 gk T ol stuh e A4S 5= 2 vk(S1905). =, v
]7]-%4 gﬂ W = al 24 H= /\] 7]-%4 gﬂ Wl =) Eoﬂ ]J*éal— z,: Mq_'

;

[393] v Q o2, 5 197} 5241 Aol 2] 3l ¥ = A9 Al A= A 7HA
A A H (o E &1, num_temporal_level)7} A1 gkl & &1, 0)S1 %] o7&
A S190D) S = Ath A ol =AM, AIZHA el A W= A7HA A g Ho
Fabe 4 glem, $4 A AW R A 4 glek A1 o g}
AL o™, =4l A= A|ZHA gAd o] Bl 3 H 7 v o] 8 5 A vkl

AR omur U A7 g Ed A B (45 o,
multiple_temporal_level_tracks_flag)E A1 gk(ol & &1, 0) 0.2 Ads =
ATHS1902). 3-8, A4 gl A B F Al ghe = AA YA i A2 gl &
Eof, NS A o -5 AA T 4= AhS1903). Al @l AR IF A2 gho =
AR, 74 A= gF A g EY B E A2 g(dE B0, DR
AT = A Th(S1904). -, thE A1 A ) E= g H o] gh8 A (S1902,
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[398]

[3%5]

G-PCC scalability information box

Definition

Box Types: 'gsci’

Container: GPCCSampleEntry (‘gpel’, 'gped’, 'gpcl), 'gped’, 'gpck’, 'gpeb’)
Mandatory: No

Quantity: Zero or one

This box signals scalability information for a G-PCC track. When this box is present in tracks with
sample entries of type 'gpel’, 'gpeq’, 'gpcl’, 'gpcg’, 'gpch’, and 'gpeb’, it indicates that temporal
scalability is supported and provides information about the temporal levels present in that G-PCC
track. This box shall not be present in a track when temporal scalability is not used. This box shall not
be present in tracks with sample entries of type 'gpel’, 'gpeq’, 'gpcl’, 'gpeg’, 'gpcb’, and 'gpeb’,
when all the frames are signalled in one temporal level.

This box shall not be present in tracks with a sample entry of type 'gpt1'. A G-PCC track containing
GPCCScalabilityInfoBox boxin the sample entry is referred as temporal level track.

Syntax

aligned(8) class GPCCScalabilityInfoBox
extends FullBox('gsci', version = 0, 0) {

unsigned int (1) multiple temporal level tracks flag;
unsigned int (1) frame rate present flag;
bit(3) reserved = 0;

unsigned int(3) num temporal levels;
for(i=0; i < num_temporal levels; i++){
unsigned int(16) temporal level id;
unsigned int(8) level idc;
if (frame rate present flag)
unsigned int(16) frame rate;

—

EFel Wo] 2 E L rapch’ B 'apch'el AE Q=] §8S 2= mae] 4

*H, GPCCScalabilityInfoBox 7} 'gpel’, 'gpeg’, 'gpcl’, 'gpeg’, 'gpeb’, ==
gpeb' B & A& AEYE 2= Edol] EAsh= A5, AR 244 o
A e verd = e, Edo)] Exeh= Al el tid A RS Ale e
T QAT ol H gk Hh = AIRHA FHA A o] Abg A %%ﬁ%oﬂ%gﬂ el

EABHA B8 g AUTE S, B e elo] vl gl ] A el A

AR = A gpel, 'gpeg’, ‘gpel’, 'gpeg’, 'gpeb’, 5 'gpeb’ - of A1
ANEHE zhi= Edlo] EASHA & 5 AT &, 'gptl’ A o A& dEYE
zhiz Edo)i= o] Y gk Bl 27 EAEHA] B8 7 TR A E Al E g of] A[RHH
S Bl o3k Bt (S, AR A A B ) E E3ESEE GPCC
EE AR gl Edlo g g3E ¢ vk EYY A2 A AR

Hk 2~ (o] & £ 0], GPCCScalabilityInfoBox)7} 'gpel’, 'gpeg’, 'gpcl’, = 'gpeg'
FAo HME AEYE 2= Ed S8k 47, ths A A E
ARl 3Z3E 4 )= multiple_temporal_level_tracks_flag7} 10|81, t}= A {4
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[401]
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[403]
[404]
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AT}, frame_rate_present_flag®] A1 (ol & &1, DS H T <] #olE
AR 7} EA S YER 5= 1 2, frame_rate_present_flag2] A|2 gh(l & £,
0> 29 HolE JRIF EA8HA e HEHE 7 T

A1ZHE G A 2ol 328k 4= 9] num_temporal_levelsi= 2+ E 2 2] Al o)
SAsEE AR H o] =5 AA T Sk o] AlE A 9 40 HA ghe
10]™, 'gpeb’ =& 'gpeb'Ql ME NE {3 S 2h= EH O A5, o] R gL
G-PCC 29|l o] 15 F == A4 o] Hof =5 AA S 4= 9lem, o
Aol AE A g A 1R 2 ghs 7 7 Ak A, A A B AR
W2 7F el H|o] 2~ Edo] ofd Edo) EAjjahar, A1 W A B IF AL
(A E 5o, Dold, th5 Al dE Ed AR = 54 ko= Askd
A o2, 54 g2 1014 F(true)d = Atk tHE A d 24, b5 AlgH4] HE
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g AR HEATE AL O A 235 (alternate group)©ll £5FE A1 E ol A FEx) &
o, A1 EF o] AIZHA S QH kAo v AIgHA wd EY AR = F U S
A1 A Lol E5he A2 EP o] A2 A AR vf o] s A
dd Ed QHIF EAsEE A9 o Al EE B AR 5d S 4 Ak
A 2, Al EY P A2 EGS g Aol

level idei= i-H A Al ZHA] ) dlol] ti gt gl I =5 ¥ 38t 4
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frame_ratei= A|H4] @ o] A Y Y ol E
seconds)@ WEF 4= 1T} frame_rate®] #ko] 0
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#h& Ztrue) =2 19 T A THS2103).

[413] tE A d 24, 2 227F Al AR A FalE = A AR A
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