2020

st=24}4-n|tjo] 3t A e 3]

o, £, LAE
ek L

{yejin.lee, yuyoon}@kau.kr, jgkim@kau.ac.kr

Performance Analysis of 3DoF+ Video Coding Using V3C

Ye-Jin Lee, Yong-Uk Yoon, and Jae-Gon Kim

Korea Aerospace University

Q

=0
Ja2

MPEG H]t] @ MPEG-I B#9] 482 IQIE

9L E33HV-PCO)Y =Y & (immersive) B]T2. A&

o]q _‘JZLQH% ;L_c‘)_E E.E}Ol: al EO]O:] H]l:]gﬂ
PCC ¢} MIV & E3+st V3C(Visual Volumetric Video

TS A}25F 3DoF+(3 Degree of Freedom plus) H]

%
-bas
=)

oF
O}

o
Iae

2212 = (Point Cloud) Azt v 7|9t

< Yst MPEG Immersive Video(MIV) #

ﬂﬁ,%(volumetnc) HT QS R &s
Co

ed

PV HEVC 021 WC 48T 799 30l 5 24 2ATL

L A8

MPEG v IgFoA= ZUF UldolE Y3t MPEG-
oj7]1x] EZL J§¥stn 9tk MPEG-I Part
5 oA+ ZQE Z2}2E(point cloud)?t =U3(immersive)
HgQ S &t UHEF 4 9l= V3C(Visual Volumetric Video-
based Coding)?} 8]t @ 7]¥to] ZmOlE Zatet B S3KV-PCC)
BZ2, Part 12 oA+ 3DoF+, 6DoF 9] 2Ud v X335

I(Immersive)

At MIV(MPEG Immersive Video) #&-S 7R@sta QITH1].
AR (volumetric) BIHQ & &hUol ROIE Ztoc
(point cloud)= A4, ¥HAME 59 o8 47442 7+ 3D 579
OlE A3toz 1Mglo] 9ct E 2 FAF uvgeol

&(immersive) H|OJo= 3D Z7rofAQ] Thekst H(view)
of sigete Jbgel &4 U 9D B0l wxE uA
Jlolele 8% adl e 2HET, ol XY Mook

|-|:| m}g Hel
\Fl'l oi |m

ot g9 dolEE JRlEz AF 9 Ade HsiMde 2o
224 Y& 7leo] EaAolH.

166

o5 AHY Hfe wsst BE Jl4e JEdoz
H[teE 2D 2 BYet ¢ 2D oot ¥ AREShs R
TERNOoR  ofETtA(Atlas), Attribute
(texture), Occupancy Map H353t2 LA =T}

2 =ollAe V3C 2499 Jjaet @A V3C 24 AR&Et
3DoF+ Hltje R3dt deg AAlgd. Eg V3C 9 2D
Adog HEVC tjiil VWC & AHESle 19 #ast A5 7IAS
B s

Geometry(depth),

2. V3C 7]9t 3DoF+ H]cj @ Has}

e V-PCC B oz AW oz AAY
22+, 3DoF+ v|OL, mi3|(mesh) §)5 2D
b3 oD 3oig Agsle) ¥ES 2T V3C
o Zagt 4=



20200 P40l et FAETS

MEAL mlE Zehorel MV o PEY UF Ans
EASHIL V-PCC BEAEO|A AFREE AEA AR} MIVE
483 4 9E= gxElol PAUH2] 3],

Multiview (.yuv)

V3C Encoder (ke (V3C Decoder
TMIV Decoder

Atlas
=

(Renderer)
HEVC

(wwa

TME2 Encoder —-’/;'\BC sam TMC2 Decoder
(Renderer)
- - L .

stream with MIV
extensions

—TMIV—

Immersive Video
(3DoF+, 6DoF)

I 1.v3C 24 4% U 3DoF+ H|HQ HB3535}

a3 12 v3C e Aol V3C 9AHE V-PCC 9]
AlFedol TMC2(Test Model Category 2) QZ <t 3DoF+
v olagol TMIV(Test Model for Immersive Video)
Aidz SgEef ok V3C HIbE tKEPHEREZ TMC2
Oa4et TMIV t3gE €3], [4]. & =zolAe V3C
Idlo} TMC2 Qliget yiggs A& 3DoF+ H[HQ

ussls e,

Atlas Inf Atlas Atlas
a nio. Compression |sub-stream
Patch Occupancy | Occupancy
ﬂ packing % Occupancy }_’ Compression_|sub-stream
Geome‘[ry Geomet )
> Geometry ™ Compression [sub-stream

. Attribute | Attribute
Attribute H Compression_|sub-stream

|

I 2V3C 93g R[], [2]

Multiviews

Mutiplexer
Compressed
V3C bitstream

23 2 & VIC Aane PYEolct ¥ E2o|ME Dok
MCIQ 52 Slsfe] V3C mclo] ZgE TMC2 & AHgIC

167

V3C 9 QAtoME thpof 22 J HHQHAN I Zlo])e}
Zb /o gHRb mRiulHE Yoz ®or AXE
£3to]  Geometry, Attribute ©of T3t DjX|(patch) 7]

(packing)gt ofE2}AQF Occupancy Map & A3/dst of
7¥7} orzshc},

Atlas Info.
Compressed decoding o
S E Atlas bitstream 5 o %
0w s ) i > 5.¥
g_z = Compressed -decodlng 5 ﬁ g *:1:5
g5 E Occ. bitstream Geometry 2g 52
oy I Geometry g2 o=
v & | Compressed decoding & @9
0 | G. bitstream [a)
- Attri ]
| Attribute tiribute
Compressed | decoding
Att. bitstream

I3 3.V3C g2 EAE[1],[2]

& V3C iy /d=oltt. V3C giHoA«= V3C Y]
2 Qestol 229} WYL AN AL F2LC(ply 1f
¥sitt.  V3C B]EAE™E= Occupancy, Geometry,
Attribute 9] ¢&EH A HEHQ} Atlas W7} ZFTECH o714 2D
B3oA 3D BHO2 AxfLA(reconstruction)S 7HssHA st
L 7} obSetk AN BE AEY mYEd), ofSetad)
2 WAL 2D P4 Ao YUS AEsin 0§ 3D FUoz
o] A"s] odEdsiid Was Jus Zas 9
=20l4E VIC TUS ALgsto] 3DoFs M| oE & Hast
of mQle Zet9Ee Belshn 1 s Ak

3DoF+ MIV H|AE AJHAE ZiHer Fitod 7HE 82
AA9 @perspective) 7toj2} £+ ERP 7iuj2t2 <S55,
HQIE Zefet: dE FHEAA ZolE I Alu(ortho-
graphic) 7tt2t JEiz SLHA6]. 21d 4 = 42 7HHHE
AMgsto] &E3 MIV 9] Classroom AJEA0] Y& Hol V3C
Fcoz Vsl 2YE ToIE Za0 o)

n I
re

3. Ay

B =50 AdoAL 3DoF+ B|TjQ B35t 9)ste] V3C
IS AH&stdon, V3C 9 2D ZE2 HEVC 9] Alded HM
16.20 2 Argslict. 2D 2o VVC 2 ALR3sH 7499
Cho VVC AlgE" VIM 82 S AR&sRoich

SH oA =
Hx74S RA(Random Access) B33 BEoA MV 9
CTC(Common Test Condition)d V-PCC 9] CTC & wzit}6],
[7].

[jla?



20200 P40l et FAETS

Classroom)

V3C Qg2 UAH 3DoF+ A|PAE F&AZ A=E5HI RA

953 vCe Zodse YR EUE 2Lcd e 9i
A Y5 EYE 2AOCE YA 4749 3DoF+ B2
BO2 PEYN ¢E ZAE 2ofocet QP ¥ AM UEY E9
E 2et9co] B3 QAEL vlwstel & 10] Yerholrt

= =3

2t E7F aRoltt, HA] 3DoF+ v 29 F
B & Hgezqy Bge ZQAE Zek o oisfA Metrics
Error Al4to] £7b5stH7]. o5 thAlsted V3C £33t a7
A ==l 3DoF+ A|HARRE] AIAE Attribute 2 Geometry
ofEgtAZ 2D FHOo2 VIME AMR59S w9 HM rjy] ofE
gA B35t 458 7 2 o AA] ottt siE Attribute ¢
Geometry of&2tA H{EAEWo] V3C TG oA ZQE
2t ES Aot Heg HM O8] VIM AREAel EQIE
2t 853 I A5k S Aos digH.

e

4. 28

MPEG H]t]Q I120jA- MPEG-I %0 3 mfE2 ZOIE
oot 2 293 vge 59 AN (volumetric) v]cjo ¥
S9}5 93 V3C EES APstn ok B =RANE VaC

22 AHG3F 3DoF+ ¥t BEF ol B} 45S ¥4

168

V3C 9] V-PCC AlP=®Ql TMC2 &

224 32 T4 DoF+ U] 2E aslald

C2 2% 4 928 BT T3, V3C 9 2D

2 o] HM oy ofSetao) 2o}

o g%, EUE Fooce 29
o

A
m

rrogh

o
iu)
to
ujr
—Hn
4>
ofo
ol
K
b
o
v
rwl
12
lo
fru
Hz
for
E_IA‘
n
A4

B 1.V3C9 ZOIE Z2teco] Wt AFE(RA, 17 frames)

Sequences Compression Ratio
Computer SA 257:1
Graphic SB 40:1
Natural SD 137:1
Content SE 108:1
Total 135:1

B 2.HM tjy] VTM 9] ofEetA 2535t 45(RA, 17 frames)

Sequences High-BD rate | Low-BD rate
Y-PSNR Y-PSNR
Computer SA -12.7% -16.4%
Graphic SB -10.6% -10.5%
Natural SD -11.6% -12.1%
Content SE -11.0% -13.9%
Total -11.47% -13.23%
Acknowledgement
o] =2 7| E AR Moz FRFAI|EY7HY
o] x|YS yho} 2388 A-FA(No. 2017-0-00486).

oooano

[1] “WD of V3C and V-PCC (2nd Edition)”, ISO/IEC
JTC1/SC29/WG11 Output Document N19523, Online
Meeting, July. 2020.

[2] “V-PCC Future Enhancements (V3C + V-PCC),” ISO/IEC
JTC1/SC29/WG11 Output Document N19329, Online
Meeting, Apr. 2020.

[3] B. Kroon, and D. Graziosi, “Report on cross-test model
testing of 3VC,” ISO/IEC JTC1/SC29/WGI11 Input
Document m53266, Online Meeting, Apr. 2020.

[4] D. Graziosi et al. al, “[VPCC][specification]On the
integration between MIV and V-PCC,” ISO/IEC JTC1/SC29
WG11 Input Document m51044, Geneva, CH, Oct. 2019.

[5] “V-PCC Codec Description,” ISO/IEC JTC1/SC29/WG11
Output Document N19332, Online Meeting, Apr. 2020.

[6] “Common Test Conditions for Immersive Video,” ISO/IEC
JTC1/SC29/WG11 Output Document N19214, Online
Meeting, Apr. 2020.

[7] “Common  Test
JTC1/SC29/WGl1
Meeting, Apr. 2020.

Conditions for PCC,” ISO/IEC
Output Document N19324, Online





