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Abstract

I. Title

O A technical proposal to update and utilize high-reality 3D spatial information

II. Definition and necessity of the proposed technology

1. Definition and characteristics of the technology

[] Definition of technical terms

o Spatial information refers to the legal information in terms of the position of the
natural or artificial entity existing in the space such as the water on the ground
as well as information related to spatial determination and related information

(National Spatial Information Act, Article 2).

O High-reality 3D spatial information refers to spatial information that can be

expressed in a three-dimensional model using high-resolution images, such as

Google Earth or V-World, a 3D map service created by the Ministry of Land,

Infrastructure and Transport in Korea.

O Realistic Contents refers to realistic and immersive contents processed from
high-resolution 3D spatial information and is used for virtual reality, game, or

simulation, etc. It is the next generation contents to be provided to users and

maximizes human'’s five senses including sight, hearing, and touch.

[ ] Characteristics of high-reality 3D spatial information

o (Various applications) It is constructed similar to the real world, and can be used
as realistic contents by merging with virtual reality (VR), augmented reality (AR),

and games.

o (High development cost) High-reality 3D spatial information is complicated,

expensive, and time-consuming to develop.



2. The necessity of high-reality 3D spatial information

O

A rapid increase in the demand for realistic contents based on spatial information
for sharing immersive feeling, realistic feeling, and user experience. Especially,
there is an increasing demand for utilizing national spatial information by focusing

on high-reality 3D city model.

An increasing demand for developing authoring tools of realistic contents which

utilizes high-reality 3D space information.

[I. Analysis of domestic and overseas trends

[ ] Policy trends

o

In the 5th National Plan for National Spatial Information Policy (2013 ~ 2017),
several practical tasks were suggested - establishment of high quality spatial
information, expansion of opening and activation of mixed spatial information

industry, and upgrading and utilization of cooperative spatial information system.

The Ministry of Land, Infrastructure and Transport in Korea has selected the
spatial information industry as one of the seven major new industries in the field

of land, infrastructure, and transport (2016.01).

The 2™ Spatial Information Industry Promotion Basic Plan (2016 ~ 2020) was
announced (2016.03) with the aim of enhancing the utilization of spatial
information through fusion & supporting the creation of convergence industries

which is based on spatial information.

In 2014, Singapore announced visions of Smart Nation and has conducted a
“Virtual Singapore” project aiming to realize Singapore as a virtual reality. In the
future, the product is planed to be utilized as an intelligent information platform

to solve various problems in Singapore.

Helsinki in Finland has established two next-generation 3D city models for smart
& semantic city model and high-quality real mesh model; and has promoted open

data service for urban analysis and visualization.



[ ] Market trends

o According to Geospatial World (2013), spatial information industry over the world
is estimated at $270 billion and the US spatial information industry is estimated at
$73 billion. According to TechNavio (2015), the global spatial information market is
growing by more than 10% per annum, and it is expected to grow to about 1,500

trillion won by 2020.

o The current trend is to introduce low-cost & high-efficiency 3D modeling and
mapping technology wusing drones, automobiles, and mobile devices. The
high-resolution 3D modeling and mapping market is expected to grow from $
1.9 billion in 2015 to $16.99 billion in 2020 where the annual average growth
rate is about 55.5% (Korea Industrial Technology Evaluation & Management

Service Policy Research Report, 2015)

o According to the report from Research and Markets, the market for analysis and
visualization of spatial information is expected to grow 21.4% from $27.42 billion
in 2015 to $72.21 billion in 2020.

[ ] Technology trends

o National spatial information open platform service (V-World)

- V-World is established as a 3D spatial information platform and has provided
public services to promote the spatial information industry, as national spatial

information.

- Without any data or infrastructure, V-world makes it possible to develop
business and service using 3D national spatial information from public and

private sectors.

- V-World enables to build high-resolution 3D spatial information having up to
five times higher resolution than Google. It provides 3D spatial information of

Seoul, six major metropolitan cities, and major local governments.

- V-World provides Open APIs so that national spatial information (e.g.,
intellectual information, building information) can be accessed based on 3D

virtual world, without any cost.

- 3D indoor map has been created focusing on Seoul and Busan areas (use of

laser equipment, automatic measurement of space width, over 40,000



applications including large-scale complex facilities nationwide)

3D spatial information service in Seoul

- Provided 3D spatial information system (http://3dgis.seoul.go.kr) by completing
the upgrading tasks in 2016.

- Provided 3D spatial information for the whole city area and public institutions.
Subway stations and a city hall especially provide 3D spatial information of

inside of the building.

- Created services such as real estate and theme sightseeing guides using 3D
data and V-World created from the Ministry of Land, Infrastructure and

Transport.

3D spatial information is actively being constructed in major cities around the

world due to the demand for high-resolution 3D spatial information.

- Opening and sharing of 3D data is being established for various applications
such as urban planning, visualization, urban analysis, landscape analysis, open

space analysis, flood modeling, film and game.

Vertex Modeling has built a highly accurate ‘Fully Interactive’ 3D city model for

urban planning, visualization, and analysis in London, Manchester, Paris, and UK.

Singapore has conducted the ‘Virtual Singapore’ project (2014-2018) which is to
develop a 3D digital model of a city.

- Build the entire city of Singapore as a 3D city model for public, private and
research purposes. It is utilized for smart city management and decision
making via urban management and simulation such as traffic, environment,

disaster, and population.

Increase in acquisition of high-reality spatial information by unmanned aerial

photogrammetry.

- Currently most of the high-precision spatial information is acquired by aerial
photogrammetry method. It works only when the target area is above a certain
scale, efficiency and economy are high, information acquisition cycle is long,
and there are many restrictions (e.g., expensive equipment and professional

manpower).

_iV_



Construction of detailed road maps for autonomous driving car.

- Detailed road map refers to a map precise electronic map that expresses in
three dimensions of the roads (lanes, road boundaries, stop lines, lane center
lines), road facilities (median separators, tunnels, bridges and underground
roads), and signs (traffic signs). As autonomous vehicle technology evolves

into guidance + sensor fusion, its necessity and importance are increasing.

Construction and update of spatial information based on autonomous unmanned

aerial vehicles.

Development of diverse technologies for updating spatial information with low cost

using crowdsourcing and drone.

Tin 2016, the Ministry of Land, Infrastructure and Transport has provided the 3D
spatial data to private interests but the application to other industries is still

insufficient.

The Ministry of Land, Infrastructure and Transport has developed and serviced a
'National Space Information Portal' so that spatial information which is produced
by national, public, and private sources can be easily utilized in one place, at a

time and by anyone.

Research has been started to link spatial information with virtual reality such
as movies, games, VFX (Visual Effects). For example, ESRI has developed a
fast and low-cost virtual reality content mapping technology that uses spatial

information and procedural modeling techniques to link with Oculus Lift.

In the case of movies, technologies for urban reproduction wusing spatial

information is being expanding.

- In Spider-Man 2’ and ‘Avengers 2’, hundreds or thousands of photos were
photographed to construct spatial information in order to reproduce realistic
cities such as New York.

- In ‘Big Hero 6°, the spatial information of San Francisco (SF OpenData) was
used to produce 80,000 of buildings, streetlight, and trees around the streets
of the city.

- In 22 Jump Stree’, the cost and time to create the movie were saved by using

a virtual set using real-world spatial information.



IV. The research organization and strategies

1. The organization of the research project

[ ] Vision

o Establish a creative collaborative system that will lead the related industries by
securing the competitiveness of realistic contents of spatial information and fusing

national spatial information with other industries.

[ ] Research goal

o Construct a sustainable sharing and utilizable ecosystem of high-reality 3D spatial
information by supporting the customized update and utilization of the

information.

[ ] Research organization

o To enable efficient use of the high-resolution 3D spatial information in other
industries, it is necessary to provide technologies for authoring, updating, and

providing a high-reality 3D spatial information model.

o This research project is composed of two main parts: [Development of
technologies to support high-reality 3D spatial information modeling and updating]
and [Development of technologies to author high-reality 3D city models and

support for other industries].

Table 5 The organization of the research project

Division Project titles

Development of user-customizable technologies to update
and utilize high-reality 3D spatial information

Development of technologies to support high-reality 3D
spatial information modeling and updating

Research

%' sub-project

1-1 Development of high-reality 3D facilities based on
(Joint) unmanned aerial vehicles

1-2 Development of technologies for high-reality 3D road
(Joint) modeling and facility renewal

Development of technologies to author high-reality 3D city
models and support for other industries

2-1 Development of technologies to author and provide
(Joint) high-reality 3D city models

9_9 Development of technologies to support the use of

. high-reality 3D city models and develop demonstration
(Joint) :

technologies

2" sub-project

_Vi_



2. The strategies of the research project

o Development of low-cost/high-efficiency 3D modeling and mapping technology
using drone, automobile, and mobile device; and low-cost renewal technology

based on crowdsourcing of high-reality 3D spatial information.

o Requirement analysis, concept/detailed design, and evaluation based on
high-quality 3D model updating based on multiple sensors, crowd-based 3D

modeling, and enhancement of gradual updating of spatial information.

O Research on systems for sharing/utilizing spatial information ecosystem in order
to support the use of spatial information and other industry linkages and realistic

contents

O Research on improving the quality of the products via R&D quality control,
creating open source-based deliverable, and developing open platform that can be

flexibly utilized in other areas as well.
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bR Ao R wots Aol o Fd0] AlROlq AlRFR wWste] %

¥4

8 22 SHA| 449 2H=x N A2 Y dY(EA:Digi—-Capital, 2015)

A3 (EuroVR-Association)S $Al02 7HAFA(VR) 7=t A, ZEIX0]
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