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Abstract

MPEG (Moving Picture Experts Group) - I (Immersive) is the standard for constructing an ecosystem based on immersive
media. This paper explores the status of patent applications, published patent applications, and granted patents related to MPEG-I's
V-PCC (Video-based Point Cloud Coding), MIV (MPEG Immersive Video), G-PCC (Geometry-based Point Cloud Coding), and
OMAF (Omnidirectional Media Application Format) standards, utilizing data from the world's top 5 patent offices known as IPS5.
This analysis can be used to identify data trends and understand technological maturity. Based on the results of patent analysis,
strategies can be developed to enhance technological competitiveness in field of immersive video.
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Table 1. Classification of MPEG-I video technologies
Main Sub- Sub- Perelrien
category category subcategory

V3C(ISO/IEC 23090-5) defines a generic mechanism for coding volumetric video and can be used by
applications targeting different flavors of volumetric content, such as point clouds, immersive video with
depth, or even mesh representations of visual volumetric frames.

V-PCC(ISO/IEC 23090-5) addresses the market demand for a standard capable of point
V-PCC cloud compression without necessitating the implementation of new hardware. To encode
v3C the volumetric 3D data using the existing 2D video codecs such as HEVC and VVC. The
V-PCC includes the 2D projection and patch generation processes.

MIV(ISO/IEC 23090-5 & 23090-12) aimed to deliver an immersive video encounter for users
navigating the scene. This is achieved by supplementing the reduced number of views
compressed using standard video coding technologies, transmitted by the encoder, with a
specific view generated by the decoder in response to user requests.

MPEG - | L1\

G-PCC(ISO/IEC 23090-9) establishes a standardized method for compressing 3D objects.
G-PCC These objects have sparsely captured surface points represented by (x, y, z) coordinates,
along with color, depth, and potentially other attributes.

OMAF(ISO/IEC 23090-2) specifies the metadata structure for 360 videos intended for
utilization with MPEG's media file and streaming formats. The metadata structure in the
OMAF specifies the utilized the projection and the arrangement of packing in different
regions.

OMAF
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Table 2. Keywords for MPEG-I video standard technologies classified by category

mr:leag;:ry caf::ory subt:ategorySl.lb Keywords
V-PCC - point cloud, patch, padding, geometry, occupancy map, attribute, atlas, etc.
vac MV - multi-view, depth, TMIV, patch, packing, prunning, geometry, attribute, atlas, etc.
MPEG - G-PCC - point cloud, pruned octree, trisoup, predictive, RAHT, LoD, rifting, etc.
OMAF - omnidirectional 360 video, projection packing, stitching, region-wise packing, viewport, etc.




190 W3shs=8A 298 A23, 20243 3¥ (JBE Vol.29, No.2, March 2024)

A, 3 o] Fol EIAE FT¢EZ 2D WY 2 U
3tod 71E9] M) & 78l HEVCY VVCE A8l &
QE Feh$-E dolHE HEsksts V-PCCe EOE &

C HolE AAE LA 0T ¢Ea}r) Y3 F9L v
T G-PCCE Wrol, 77t 3 Agatsinh 53,
V-PCC £FE 20 7€ #1312k MPEG 3] ¢]o| 4] FDIS
7b B7bE ¥ G-PCC FFES 0208 109 Al1323F
MPEG 3] €] A FDIS7} 22b= e MV 252 °194
149 Al125% MPEG 3] ¢]olA] CIPE F3l 7]& 325 2
et oml 219 79 #1352 MPEG 3] 2] 4] FDIS
7b AZEE QAT o371 Cfp GAR, B AY 3 Fol
A AN2E 7eS Adsle 258 Qe 27 A F
SHUZ, CPY $8 A Abe 7&ES Tt
Nt EF38h 30 AA, 54 FDIS/F 27+
v} =3 FDIST ¥&3F TEA A9 nix g A2 J=
qE T TAHoE x| Ao HFH AEE
AR, Wl thgh HF2 gl % FRlo] o]Fof

AW, o]Fol= FAHOZE A EF(S, International
13!]

2}
P AME 771 BRE 29 509 EEd WA
Z3AHoT ARY, ANHH o7 )& 7|7} Saks] Al
700
500 V-PCC
OMAF 2,357
3,601 23.4%
500 357%
400 MV
2,105
G-PCC 20.9%
300 2,013
20.0%
200
100

'01 '02 '03 '04 '05 '06 'O7 '0o8 09 '10 '

Total V-PCC

= X oo S
2l 1. 7| 2RY =22 X Mpe ¥ %

ZE= A CfP A EUTFo] F4

FDIS @A A$Z+ 3] 943 743

oly, 7+ 7l&d 9 A =& 71e EoF
SF7EE F8 99 AdS AbeH, H

ol 2 ok dAl V& MEe J3E0t
ALZ sAE & itk

[1¥ 219 W2, 7]
% @ G-PCC 71<9]

40.1%% A 8= Ae o

o] VR 2 AR 7]%0] AA

25t A% 7140 FAo
S OMAF 714:] 7o) Folws} 3k
He, md 535 Al Aes A T

ofll wlsl & A

OMAF 7|&°] b4& 7=

V3c
4,462
44%

3 14 15 "6 17 '18 '19 "

MV G-PCC

Fig. 1. Global patent application trends and patent share by technology classification

Rn

'21% 22}

o

...... -

unpublised

OMAF



F47 9] 590: MPEG-I ¥t L ¥3 58] 58 191
(Soojin Hwang et al.: Standard Patent Trends of MPEG-I Video Technology)

450

V-PCC

19.8%

OMAF
1,847
40.1%

350
1,952
42.4%

250

- y

o — ——-—-/_/

'o1 '02 '03 'o4 '05 ‘06 'O7 '08 '09 '10 '11 ‘12 '13 '14 ‘15 16 '17 '18 '19 '20 '21 '22 '23

g § 8§ 8 8¢ 8 8

g

Total V-PCC —MIV G-PCC OMAF

J2 2 7| 2R =224 S5 ERe

===
= o= aTr =}

)I-E
ook

Fig. 2. Global patent trends and share by technology classification

2, 08 7% ol vE| 5Tl B ZoE woEnh EY ARRG49%) S AL AT, g A S
sk 531321 KIPOE A9l IP4(7]=r¢] USPTO, %!94

2. WEliZY E5| =5t EPO, U¥E9] JPO, $72] CNIPA)oIA TR 91 72) &%
ol HlEl W EY HE8(5.79.5%)= AL ,ylu}.
21 wezd EY S SE3HIPO B EPO®] 7ol Wi=iele] SA-uT v
TR el T 2 AAEE VRIS TR T 24 2909 2A%e) O e RS AXAL A
B0, 9 S FU902 KIPO(R SN 7HE %2 o ge19 4 917, USPTO @ CNIPAE U159 29 A6
3.6% 7.2% 5.0%
1M.7% 11.4%
16.2% 26.1%
KIPO USPTO EPO CNIPA
uKR mus uJP EP =CN Etc.
O3l 3. Fe wio| S0l INY 51 HRe

Fig. 3. Patent application share by nationality of applicants in major patent issuing countries



o
[
ok
ofy
of
1%
toy
i
Mo
N
2
)
Re]
i
24
NS
ot
)
S
]
g
g
w
e
&
[es]
g
)
°
Z
o

>
=
a

=
S
[\
=

e
o,
s
X
o,
ox
o
%
o
&
X0
B2
=)
H
I
of\
4
rlo
=
&
N,
=

eSS el [ 3]9 o
29, F8 @9 JfF&2 USPTO(53.4%), CNIPA

b
M
~
il
g

(22.1%), JPO(9.5%), KIPO(8.2%), EPO(6.9%) <2, o] 71eMEd AigelA v=e] A= A AT
USPTO9] 52 =38 A524567)7F o2 o3 &2 7 vk 1% o2l A2 3= =17 29919 S932
A4(2,1467) R} Wol, F2Y 53] 7|& A oA w5 7FtEA SR AL e, T SE 2990 SdEFS
o] o] 7bg 2 AL A 4 Yrk 139 ol FE A A Ed9] 29%FS FLasl,
W)=l /9] 2ol B2 B8] HES Yeh)E (1Y 4] 189 o] F g H3A Ul U FYsidion,
o] WZw, CNIPASH USPTOS] el 5 S8 vlge 219 ol F2& m= 54 S99 43S FL59
7b7} 61%8} 54.3%2 XA 5t A Z9lo] =& E3 A A 58] 299 589%E = T F4 Fdcle]
AHS 2E37 9= AL oA £ 917, KIPO, JPO 2 Af8tal = 9, MPEG- ¥T L. BF 7% #ofe &
EPOE 9|29l d8-80] 217} 52.9%, 70.6% 2 72%= 2} A AFENA v T FFYL A FHAH,
Ak, o= 7|9 T2 JPOSH EPOE T8 Ao 2 A T3 T 4 S99 AT ST U= S99 w
Aol e AT & gl SAIZE 2 ARIelA, T =4 2999 29F #eA=
T3 Fo o] S8 Sy Y MRs
Table 3. Quantity and share of patents in major patent issuing countries

Intellectual property KIPO USPTO JPO EPO CNIPA

Number of patents 376 2,456 435 318 1,017

Proportion 8.2% 53.4% 9.5% 6.9% 22.1%
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