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Model by MMS and UAV
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Abstract The DEM(Digital Elevation Model) is a three-dimensional spatial information that stores the
height of the terrain as a numerical value. This means the elevation of the terrain not including the
vegetation and the artifacts. The DEM is used in various fields, such as 3D visualization of the terrain,
slope, and incense analysis, and calculation of the quantity of construction work. Recently, many studies
related to the construction of 3D geospatial information have been conducted, but research related to
DEM generation is insufficient. Therefore, in this study, a DEM was constructed using a MMS (Mobile
Mapping System), UAV image, and UAV LiDAR (Light Detection And Ranging), and the accuracy
evaluation of each result was performed. As a result, the accuracy of the DEM generated by MMS and
UAV LiDAR was within + 4.1cm, and the accuracy of the DEM using the UAV image was * 8.5cm. The
characteristics of MMS, UAV image, and UAV LiDAR are presented through a comparison of data
processing and results. The DEM construction using MMS and UAV can be applied to various fields, such
as an analysis and visualization of the terrain, collection of basic data for construction work, and service

using spatial information. Moreover, the efficiency of the related work can be improved greatly.
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Fig. 2. Study area
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(c) Surveyor Ultra[11]

Fig. 3. MMS and UAV

golg A& 8 489 GCP(Ground Control
Poin)& EFotAoH, Fg= H7E At 2579
CP(Check Point)E VRS(Virtual Reference Station)
HHo g =TIt Table 12 VRS &F A7 5 <
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Table 1. VRS survey result

Point X(m) Y(m) H(m)
GCPO1 613096.855 207531.753 72.917
GCP02 613157.025 207134.826 65.188
GCP03 613096.093 207140.347 66.665
GCP04 613219.733 207387.429 68.080

CPO1 613110.290 207305.079 (69.884

CP02 613129.447 207367.922 70.069

CP03 613126.696 207407.602 71.235

CP04 613137.841 207489.791 73.629

CP05 613134.956 207496.067 73.765

CP06 613145.436 207537.736 75.083

CP0O7 613164.997 207574.697 76.194

CP08 613200.041 207578.657 76.253

CP09 613228.868 207542.849 74.294

CP10 613234.262 207501.670 72.275

CP25 613117.659 207336.145 (69.559
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Fig. 4. Acquired data
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(c) UAV LiDAR

Fig. 6. Data processing results
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Fig. 7. Accuracy assessment result
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Table 2. Data acquisition and processing time

Ttem MMS UAV Image UAV LiDAR
(hours) (hours) (hours)
Plan(0.1) Plan(0.1) Plan(0.1)
GCP GCP
Data GCP survey(1.0) survey(1.0) survey(1.0)
acquisition
D.at'a' Data Data
acquisition I -
©5) acquisition acquisition
) 0.5) 0.5)
Data 20 60 10
processing
Results *las *las, *.tf *las
Total 3.6 7.6 2.6

Z}Zko] ¥ o2 F=9 DEMY EALS B4 9
3 Fig. 80 Yebd A7tiAIA] 214 29| Hlo]El g H]
wsloH, Fig. 99 DEM2] vlwE Uehfigich
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Fig. 8. Region selection for characteristic comparison

AR o

(b) UAV image

4
Z‘
¥

a oD T “‘r&l‘.! ek
(c) UAV LiDA]

Fig. 9. DEM comparison for vagetation

g oS w2 w0 A4 A|2oR UAV of|A
o) 749, A9 A7 DEMS] Aol FRsaralat

Fig. 99] (b)eF Zol AAE A4 F&9| dlol87} 2t
He A& E 5 ok

MMS, UAV oJu]x], UAV LiDARE ©]-&3t DEM +
2 WA G B4 wat ZHke] EXEo| gk 1
27t 8% Ao waEy, FF MMS 2 UAVE &
B3 TR 52 TUHPEE S8 Aua E &
H AR 884 A FHE 5 9 Aol

4. 28

E 3= MMS, UAV ©]H]x] @ UAV LiDARE ©]
B3to] ARG HoleHE FHEsH, Hlolg A
£ 53 DEME 7&31 ZAog d7E 53 tey 2o
AES A9k

1. MMS, UAV o]tz 2 UAV LiDARE 0|83t &

TR Ge] DEMS AAstglon, Zhzho] vy
o tigt gk Bt @ EA9 A4S Bl 34
TR F5E ft &84S AN

2. Agw BH7} A3 MMS? UAV LiDARS] A9 X,
H Zt & ¥3fo2 o 0.041m, UAV LiDAR
Al 0.085mE YERgTH
3. AR Qo] th5k DEM =04 7+ uhio] E

AAEIGoH, DEM 7%9] thdA g3} £

2 MMS 2 UAVO] gt -804 ojgjgt &4

of tigt 17t g HAoF wWoHr)

4. F5, MMS ¥ UAVE &%t DEM 752 HloJE
HE 4 A olA AsskE AEA Y7 7hsst
of IYEE 83 AL D B AR 584
< A FIANE 5 AL ZAolrh

fr =

;g

Kol
=

o}

=
=2

References

[1] K. D. Kim, S. H. Jung, K. H. Lee, Y. S. Choi, M. S. Kim,
“Mobile Mapping System Development Based on
MEMS-INS for Measurement of Road Facility”, Korean
Society Of Surveying, Geodesy, Photogrammetry and
Cartography, Journal of the Korean Society of Surveying,
Geodesy, Photogrammetry and Cartography, Vol.36,
No.2, pp. 75-84, 2018.

DOI: https://doi.org/10.7848/ksgpc.2018.36.2.75

[2] J. B. Lee, S. Y. Kim, H. M. Jang, Y. Huh, “Detection of
Unauthorized Facilities Occupying on the National
and Public Land Using Spatial Data’, Korean Society




A1)

3 =74 A204 A11%, 2019

(3]

(4]

(5]

(0]

(71

(8]

9]

(10

(11]

Of Surveying, Geodesy, Photogrammetry and Cartography,
Journal of the Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography, Vol.36, No.2, pp.
67-74, 2018.

DOI: https://doi.org/10.7848/ksgpc.2018.36.2.67

K. J. Ahn, D. S. Ko, “A Study on Reconstruction of
3-Dimensional Spatial Model Based on
Photogrammetry Using V-World and Its Use as Urban
3D", Journal of Digital Contents Society Content,
Vol.20, No.1, pp. 119-126, 2019.

DOI: http://dx.doi.org/10.9728/dcs.2019.20.1.119

Y. R. Park, Y. O. Kang, D. E. Kim, J. Y. Lee, N. Y. Kim,
“Analysis of Seoul Image of Foreign Tourists Visiting
Seoul by Text Mining with Flickr Data”, Journal of the
Korean Society For Geospatlal Information Science,
Vol.27, No.1, pp. 11-23, 2019.

DOI: http://dx.doi.org/10.7319/kogsis.2019.27.1.01

M. K. Chung, C. J. Kim, K. H. Choi, D. K. Chung, Y
G. Kim, “Development of LiDAR Simulator for
Backpack-mounted Mobile Indoor Mapping System”,
Korean Society Of Surveying, Geodesy, Photogrammetry
and Cartography, Journal of the Korean Society of
Surveying, Geodesy, Photogrammetry and Cartography,
Vol.35, No.2, pp. 91-102, 2017.

DOI: https://doi.org/10.7848/ksgpc.2018.36.6.545

S. K. Choi, G. H. Kim, J. W. Choi, S. K. Lee, D.Y. Choi,
S. H. Jung, S. J. Chun, “UAV-based Land Cover
Mapping Technique for Monitoring Coastal Sand Dunes,”
Korean Society Of Surveying, Geodesy, Photogrammetry and
Cartography, Journal of the Korean Society of Surveying,
Geodesy, Photogrammetry and Cartography, Vol.35,
No.1, pp. 11-22, 2017.

DOI: https://doi.org/10.7848/ksgpc.2017.35.1.11

T. H. Park, C. M. Jang, S. L Jang, B. S. Chun,
“Road-traffic Noise Mapping by Combining GIS DB
and LiDAR Dataset”, Trans. Korean Soc. Noise Vib.
Eng., Vol.28, No.4, pp. 483-489, 2018.

DOI: https://doi.org/10.5050/KSNVE.2018.28.4.483

J. M. Chun, S. H. Yoon, and D. Y. Kim, “Virtual
Force(VF)-based Disaster Monitoring Network Using
Multiple UAVS®, The Journal of The Institute of
Internet, Broadcasting and Communication, Vol.16,
No.4, pp. 97-108, 2016.

DOI: http://dx.doi.org/10.7236/J11BC.2016.16.4.97

B. G. Choi, Y. W. Na, Y. S. Shin, “A Comparative Study
of Carbon  Absorption  Measurement  Using
Hyperspectral Image and High Density LiDAR Data in
Geojedo”, Korean Society Of Surveying, Geodesy,
Photogrammetry and Cartography, Journal of the
Korean Society of Surveying, Geodesy, Photogrammetry and
Cartography, Vol.35, No.4, pp. 231-240, 2017.

DOI: https://doi.org/10.7848/ksgpc.2017.35.4.231

Trimble Inc., MX9, [Internet]. Trimble Inc.
From: https://www.trimble.com (accessed May.
2019)

Available
10,

Delair-tech Inc., UX11, [Internet]. Delair-tech Inc.

18

Available From: https://delair.aero/ (accessed May. 10,
2019)

[12] YellowScan Inc., LiDAR for Drone
[Internet]. Yellowscan Inc. Available From:
https://www.yellowscan-lidar.com/(accessed May, 10,

2019)

Solutions,

g & F(Joon-Kyu

Park) [BAI519]

2001 29 : SETiStR I

3 =R (FID

20034 29 : ddisty oiskd
EL..L.OP_L]- (.J—o]—/ﬂ/\]—)

= O 1

20084 8¢ : sty djged
E2353 (oA
. 2011le 3%__:] ~ —a—qxﬂ - Aoldjsta

.

@D
AR

& o} 2(Dae-Yong Um) EEE)

19974 29 : Sddigy 3o
s BEEZ5h (FEAD

19994 24 @ FEHigw g
BB} (34D

20044 29 : Fddigty sk
EEZs (FhAp
20044 44 ~ @A :
g EEZs w

.

=S



