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A Study on Feasible 3D Object Model Generation Plan Based on Utilization,
Demand, and Generation Cost
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Abstract

In response to the recent 4th industrial revolution, the demand for 3D object models in the
latest fields of digital twin, autonomous driving, and VR/AR, as well as the existing fields such as
city, construction, transportation, and energy has increased significantly. It is expected that the
demand for 3D object models with various precision from LOD1 to LOD4 will increase more and
more in various industry fields. However, the Ministry of Land, Infrastructure and Transport, and
the local government and the private sector have partially built 3D object models of different
precisions for some specific regions because of the huge cost. Therefore, this study proposes a
feasible plan that can solve the cost problem in generating 3D object models for the whole
territory. For our purpose, we first analyzed usage, demand, generation technology and generation
cost for 3D object models. Afterwards, we proposed LOD3 model generation plan for all territory
using automatic 3D object model generation technology based on image matching. Additionally,
we supplemented the proposed plan by using LOD4 generation plan for landmarks and LOD2
generation plan non-urban area. In the near future, we expect this would be a great help in
establishing a feasible and effective 3D object model generation plan for the whole country.
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Table 2. Overseas utilization of 3D spatial data

Table 3. Precision and construction scope of
3D spatial data by industry
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Table 4. Survey response agencies

Division Name
- Incheon, Daegu, Dagjeon, Chungju,
Local Suwon, Chuncheon, Osan,
governments | Suncheon, Jeonju, Yangsan,
(12) Gyeongsangbuk-do,
Chungcheongbuk-do
Military - Defense Geospatial-Intelligence
() Agency, 3537 Military forces
Research - KIER, KICT, KRIHS, Univ. Kongu, Univ.
institute Chungang, Univ. Yonsei, Univ.
(7) Seoultech
Enterprise - SKT, KT, Kakao, Nexon, Gonggan
(5) ollim
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Table 5. Possible application fields according
to 3D spatial data precision

LOD L
(Rate) Application Fields
- Spatial analysis(Facility location, Visibility,
View, Flooding, etc)
- Smart city service (Digital twin)
- High precision 5G base station positioning
LOD4 . -
o - High precision drone control
(58%) A p .
- Autonomous driving map construction
- High precision 3D tourist map
- High precision VR contents construction
- BIM integration
- Spatial analysis(View, sunlight, landscape,
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- 5G base station positioning
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(58%) - 3D GIS service
- Smart city service (Disaster, safety,
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- Low precision 3D GIS service
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Figure 3. Automatic 3D object model generation
technology based on image matching (Method 2)
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Figure 4. Automatic 3D object model generation
process using image matching
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Figure 5. Automatic 3D object model generation
technology based on 2D digital map (Method 3)
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Table 6. Cost estimation for 3D object model
generation

Division Method 1 | Method 2 | Method 3
Aerial 561,000 | 561,000 -
photography
GCP survey 169,000 169,000 -
StereosFop|c 11,339,200 ) )
drawing
DSM - 340,800 -
3D modeling | 151000 | 637700 | 12300
& texture
Sum 14,560,800 | 1,70910 12,300
Note: The cost unit of 3D object model generation is
WON.
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Table 7. Comparison of 3D object model generation methods in terms of precision and cost

Division Method 1 Method 2 Method 3
- Semi-automatic 3D object - Automatic 3D object model - Automatic 3D object model
Technology | model generation based on generation based on image generation based on the draft
stereoscopic drawing matching map
- High precision data (LOD4) . ZeolaDtg/)ely high precision data - No aerial photographs are
- Realistic data available . . needed
Strength . . o - Relatively low generation cost . .
- Various kinds of application - Fast 3D object model generation
) - LOD4 can be generated by .
fields L - Low generation cost
additional manual work
. . - Aerial photographs with a .
- High - L LOD1~LOD2
Weakness igh generation and update overlap rate of 70% are needed ow precision data (LO| 0D2)
cost . . - Inaccurate texture
- Relatively high update cost
LOD
example
LOD3 LOD1~LOD2
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Table 8. Comparison of 3D object model generation plans

Division Main features Used methods Possible industry and application fields
. - (Method 1) semi-automatic | - Support of portal, VR/AR, game,
- All territory . . - .
. 3D object model generation| facility, security Industry
- LOD4 having texture . S .
. . based on stereoscopic - Application fields: advanced spatial
- Public sector demand ratio: 55% ) o . . .
. A drawing analysis, digital twin services, high
- Private sector demand ratio: . . . e
Plan 1 63% - Aerial photography — GCP precision 5G base station positioning,
° e . survey — Aerial triangulation |  high precision drone control,
- Providing realistic information . . . .
. . — Stereoscopic drawing — autonomous driving map construction,
- Generation cost for all territory: . ) -
Texture extraction — 3D high precision VR contents
652,571,374,000 won ) A . .
object model construction, BIM integration
- All territory .
+LOD3 having texture abck ol genarsion
- Public sector demand ratio: 45% ! e g . - Support of game, facility, security
. . based on image matching .
- Private sector demand ratio: ) industry
- Aerial Photography — GCP L . .
75% . - Application fields: spatial analysis, 5G
Plan 2 survey — Image matching . o
- LOD4 for landmarks can be . . base station positioning, drone
. . " — 3D object modeling — . .
available with additional manual . control, 3D GIS service, smart city
Texture extraction — Error . .
work . . services, VR contents construction
. . correction — 3D object
- Generation cost for all territory: model
76,596,735,000 won
- All territory
- LOD2 havi text
. aving no texture . - (Method 3) automatic 3D
- Public sector demand ratio: 45% . . . .
. . object model generation - Partial support of game, facility,
- Private sector demand ratio: o
Plan 3 38% based on the draft map security industry
. . - (Stereoscopic drawing) — 3D | - Application fields: approximate spatial
- Fast and simple 3D object model . . . . .
) object modeling — Texture analysis, low precision 3D GIS service
generation . .
. . extraction — 3D object model
- Generation cost for all territory:
551,249,000 won
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