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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 IP5.
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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1.

Main
category

Sub-
category

Sub-
subcategory

Description

MPEG I

V3C

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

V-PCC(ISO/IEC 23090-5) addresses the market demand for a standard capable of point
cloud compression without necessitating the implementation of new hardware. To encode
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

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.

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

OMAF

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.

1. MPEG-I
Table 1. Classification of MPEG-I video technologies
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Main
category

Sub-
category

Sub-
subcategory

Keywords

MPEG I

V3C
V-PCC - point cloud, patch, padding, geometry, occupancy map, attribute, atlas, etc.

MIV - multi-view, depth, TMIV, patch, packing, prunning, geometry, attribute, atlas, etc.

G-PCC - point cloud, pruned octree, trisoup, predictive, RAHT, LoD, rifting, etc.

OMAF - omnidirectional 360 video, projection packing, stitching, region-wise packing, viewport, etc.

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



190 (JBE Vol.29, No.2, March 2024)

[7], 2D

HEVC VVC

V-PCC

G-PCC , . ,

V-PCC ’20 7 131 MPEG FDIS
[8], G-PCC ’20 10 132

MPEG FDIS [9]. MIV ’19

1 125 MPEG CfP
[10], ’21 7 135 MPEG FDIS

[11]. CfP ,

, CfP

, FDIS

. FDIS

,

, (IS, International

Standard) .

,

CfP ,

FDIS

,

,

.

1.2

IP5 , ’01 ’23

22 IP5 4,602

, ’11 , ’11 40

, ’23 845

.

[ 2] , V-PCC , MIV

G-PCC 59.9% , OMAF

40.1% .

VR AR

,

OMAF

,

OMAF

1.

Fig. 1. Global patent application trends and patent share by technology classification
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Fig. 2. Global patent trends and share by technology classification

3.

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

3.
Table 3. Quantity and share of patents in major patent issuing countries

4. /

Fig. 4. Ratio of domestic/foreign patents by issuing counties
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Fig. 5. Patent application volume and share by nationality of applicants

6. /

Fig. 6. Domestic/foreign patent application share by nationality of applicants
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Fig. 7. Application volume by domestic/foreign applicants' nationality

Nationality US CN KR JP DE TW CA NL Top8 total

Number of patents 1,752 939 513 455 211 144 100 80 4,194

Proportion 38.1% 20.4% 11.1% 9.9% 4.6% 3.1% 2.2% 1.7% 91.1%

4.
Table 4. Patent volume and share by nationality of applicants
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Fig. 8. Trends and share of patents by nationality of applicants

9. -
Fig. 9. Distribution of patents by nationality of applicants and issuing countries
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