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Haekyung Park and Dongkun Lee, 2018, 3D spatial data generation and data cross-utilization for monitoring
Geoparks: Using Unmanned Aerial Vehicle and Virtual Reality. Journal of the Geological Society of
Korea. v. 54, no. 5, p. 501-511

ABSTRACT: Geoparks are worth preserving in an environmentally and heritage. Monitoring and public attention
are essential for the conservation and protection of geoparks. The use of Unmanned Aerial Vehicles and the Structure
from Motion algorithm enables effective monitoring of geoparks that are difficult to manage due to their wide range
of manpower, and various spatial data derived from SfM can be utilized to improve awareness of geoparks that
have been lacking. In order to prove this, firstly, we created the 3D spatial data by using the UAV and the SfM
algorithm, which is one of the National geoparks of the Hantan-Imjin River area. Using this 3D data for Virtual
Reality and 3D printing. After that, we verified the possibility of promoting the geopark through a simple online
survey. Finally, we propose a method to utilize all the generated data from each step to promote and research for
geoparks.

Key words: unmanned aerial vehicle, SfM, geopark, point cloud, virtual reality

(Haekyung Park, Interdisciplinary Program in Landscape Architecture, Seoul National University, Seoul 08826,
Republic of Korea;, Dongkun Lee, Department of Landscape Architecture and Rural System Engineering, CALS,
Seoul National University, Seoul 08826, Republic of Korea)
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Fig. 1. Study area.
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A9 1, Daum Map, 2018, A7) & AIH A
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oro} THJE Zof UAVH|Fo| 713 oA 2|
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A A olth(Hantangang River Geopark, 2015).
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+ Name: Hwajeokyeon
+ Zone : Hantan&Imjingan National Geopark
+ District : Gyeongy

+ Study Area: approximately 75,000 m?
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(c) Recover surface by Solid Modeling

Fig. 2. Searching key point, making coarse point cloud from SfM and recover surface by solid modeling in the process.
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DSLR Image Point Cloud

(¢) Measuring feasures with generated 3D spatial data by SfM

Fig. 3. Result point cloud scene and measuring.
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(a) Side view on the ground
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Fig. 4. Multi-Viewpoints using SfM point cloud.

VR Goggles

VR Software view on PC

(a) Utilize 3D spatial data for VR

Fig. 5. Utilize 3D spatial data for VR and 3D printing.
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(b) Utilize 3D spatial data for making miniatures




508 951 - 0132

422 AAFY IAE 9 VR ALY PEOF W AEATE Fd 1= 19 63 2k 4E
EEER RS e A 1099 F AThiz 30Th7H40% 2 744
AAFA A=} VR A AT ROl o mekom 60t o)A} 21%, 407 18%, 50) 10%, 20

* dEZA 2

- SEA 11099

- 48 7124 2018.4.10~-14 (522
- ¥ & 9Y: Google Form(22}2l)

LegAwIa |

- 882 53: 100~600) 0| 471x 30cH
Hid EQ0| WHZA 40%
- 48 US: WA ATSH O3 YAIE,
VRAZZH 28 o7 8
3. U= S A(E2 7 ESH) 4, ChA| ZissL] 2123 AES 22t 5. 2|IZZ A2 2|71 Lol 20| oj2i%]
ofl ciisil S0k 20| 32| ofops 2|EZ-Hojl chig2 A 2o =olck

Iy
54%

6. BCj2is gfo = 2YUZ-oj| Z o3| 7. Giek £4o] WSS VRIZE S8 8. Qiok 02 2|40} IC, R} 2o 2
3D 7HHME SE 2 AHE 4 AT OfolS2} 87 71 AR ST HUES U o0
Z ool

gict
7%
At Act
69% 84%
10, 2o}, FHSEA YE 30| =0l 11, SA| Y M@k 71 A3 0|
AFZ 0| OiEt 3383 FHo| Gt

ZHR| %8t
26%

Fig. 6. Online survey results.
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Action Step Derived data File extension Utilization
- Geological research
Step 1 - Report
. Images - Monitoring
—> : _—
Flight of UAV Movies > iompage
- Ads
... etc.
** xyz, **.ply, **.las, **.obj, **.fox, - Geopark management
Step 2 ST ST, T, i, SR, YR o - Geological research
T - h - Measurement(area, height, width)
StM > SRI000TER - Verification of Location
Mesh model - GIS analysis
. ... etc.
**.ply, **.0bj, **.fbx, ... -
- Measuring volume
Step 3 - Calculation of carbon absorption with volume

Solid Modeling —> 3D solid model —>

- 3D printing for making geopark miniature
- Geopark public VR center
sptetc!

Fig. 7. Outputs of each steps, file formats, and applications.
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