# ournal of the Korean Association of Geo%roghlc Information Studies, 26(4) 2023, pp.237- QSOIEEH
]

2269719 Frin’r
ps://doi.org/10.11108 /kagis.2023.26. 4

287-6952(Online)

,\)_.

Extraction and Utilization of DEM based on UAV
Photogrammetry for Flood Trace Investigation and
Flood Prediction*

Jung-Sik PARK' - Yong-Jin CHOI? - Jin-Duk LEE®*

(@] oF
4L b |

2 ATl s UAVZIRE d3AIS el o8] AAKZ 2 DEMES st ol& %‘—’F?:@E
AL 215k Adzate] ALstaat sielch 2012 99 #A6E BF Ak (Sanba) & FFOE A
Wy W ulgRg FEirh BAgs FejA] aloks AEAIE AT gAY o ® "*ﬂo}oﬂ‘ﬂr UAVAE
A5 A3 4 Aes A7) flal A7Ael 19482 GCP # 7 wjA/defolA Pix4Dmapper
AZEOE o]&d JAAHE Este]l HT dolH, DEM 9 AAIAAS A
CloudCompare® CSF Filterings A-g3ste] AHL A9 HAHLAZE point cloudE 2|3 &
GRASS GIS AXEgo]oA] XA QATS AFEste] HER o7 BAE DEMS A th F
< A’3¥ DEMOERE FE% H9 9 A5 dole 9} S EYRFAHLX) 2 &3 ulo]E
SYAIES Fsto] Alad 2012 BA] 22 A gl oigt 7| 25 H9] 9 54 do)

Bl & H]iLsto] AAIEFAT
FR0{ : VAV, ARRISE, i HIO[E(ZRUE S2R5), SXNEDTH, HsEXTAL el Eed
ABSTRACT

Orthophotos and DEMs were generated by UAV—based aerial photogrammetry and an
attempt was made to apply them to detailed investigations for the production of flood
traces. The cultivated area located in Goa—eup, Gumi, where the embankment collapsed
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and inundated inundation occurred due to the impact of 6th Typhoon Sanba in 2012, was
selected as rhe target area. To obtain optimal accuracy of UAV photogrammetry
performance, the UAV images were taken under the optimal placement of 19 GCPs and
then point cloud, DEM, and orthoimages were generated through image processing using
Pix4Dmapper software. After applying CloudCompare's CSF Filtering to separate the
point cloud into ground elements and non—ground elements, a finally corrected DEM was
created using only non—ground elements in GRASS GIS software. The flood level and
flood depth data extracted from the final generated DEM were compared and presented
with the flood level and flood depth data from existing data as of 2012 provided through
the public data portal site of the Korea Land and Geospatial Informatix Corporation(LX).
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FIGURE 2. Arrangement of ground control points and check points
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FIGURE 3. Orthophoto mosaic
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FIGURE 4. Digital surface model (DSM)
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FIGURE 6. Classification results of ground points
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FIGURE 7. Point clouds before (Left) and after (Right) modification

FIGURE 8. Point cloud data
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FIGURE 11. Creation of flood level line based on DEM
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FIGURE 16. Difference between public data portal flood depth value and
DEM average flood depth

TABLE 1. Difference between public data portal flood depths and DEM average flood

depths
F_SHIM DEM . ol
Zone A B () Difference: A-B (m)
1 0.978 0.783 0.195
2 1.241 0.955 0.286
3 1.700 1.187 0.513
4 0.929 0.657 0.272
5 2.344 2.431 -0.087
6 0.852 0.102 0.750
7 1.368 1.264 0.104
8 1.911 2.019 —-0.108
9 1.533 1.321 0.212
10 1.130 1.022 0.108
11 2.199 1.697 0.502
RMSE +0.351
T A3 v 22 AES 945 U9t 2] CSV Filterg 483t 7iAE dT dlo]
Pix4D mapperolA] A7A92] A7t dlolE HE 45 7 d%lon, eEas ATEo]]
5 FE% T Pix4D mapperelX 9] 25 Class GRASS GISellA B2 4eket DEM AaE
5 WAE ARESH ¢l AH 24 (ground FZET Sk
point) &} BIAH L A (off—ground points) 5 FEAHIZALY] ZEdolEloA A|FEt= V)

o £& A= HoF CloudCompare TET £ ZH5A HolElg) B ATto A TAA S DEM



HHTHZANE S8t UAV MRS T DEME)

3B /YA oY 249

& 7o FEd JA diolE Y] Hlas §
8l RMSE *0.351m% A5tk uE 114
Az oke] Hlawol ATk DEMS Fa ANE A=
& £¥s} st AdzAbs AAsithd F8iA]
o] Fa &, Hare A 24, Hed
2 &l ol fr8stA E8d F 3s Aow
Ak

ol/fe]l Aol FFEA Akl UAVE ©]
&3 ARSI GIS 27199 A8
ZAtel thst LS FASEA R A5 S5
vlel] AlZb} vlg S5 #r)AoR A
Ae Aow wdrh oy I WA
HarEAe] Hopls w A542= UAV
olgal A2 FFAE FYTrhd
o wigow HFEAXA 8l FFE

Aol Lol A Aoz AbgEnh

=

r
b o% offt B
1o oo N 4

13

B

REFERENCES

Han, S.H. 2019. Project Design Plan for

Drone  Photogrammetry. Division of
Surveying and Geo—Spatial Information
Engineering. Journal of the Korean
Society of Civil Engineers. 39(1):239—
246 (B3] 2019. E2ARISHS 98 =
ZAC AARE dRtEREE=Tr 5%
9 A FgHF R 39(1):239-246).

Korea Land and Geospatial Informatix
Corporation(LX). 2021. Flood Trace
Information Flood Level Line. https://
www.data.go.kr/data/15048627/fileData.do
(Accessed Oct. 21, 2021) (BH=EQGH
SAHLX). 2021, FAFEd4dRn JA5ed«@
7 https://www.data.go.kr/data/15048627/
fileData.do. ((84%4:2021d10¥21%).

Korea Land and Geospatial Informatix
Corporation(LX). 2021. Flood Trace
Information Flood Level Line. https://
www.data.go.kr/data/15048628/fileData.do
(Accessed Oct. 21, 2021) (BH=EQH

SAHLX). 2021, HFEAR 9«
Zb  https://www.data.go.kr/data/15048628/
fileData.do. (34¢:2021'd104821%).

Lim, H.'T.,, SW. Ahn, J.S. Kim, S.Y. Park
and Y.S. Kim. 2016. A Study on the
Application of Unmanned Aerial Vehicle
for Improvement Method of the Making
Inundation Trace Map. Journal of Korean
Society of Hazard Mitigation, 16(2):223
—231 (&84, ¢, A, g, e
3. 2016. FAFEAE 2 W S 9
sk Flgdyr] AL AT sl Ek sl

7 16(2):223-231).

Park, J.H. and W.H. Lee. 2016. Orthophoto
and DEM Generation in Small Slope Areas
Using Low Specification UAV. Journal of

O

the Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography. 34(3):
283—290 (dx13l o]¢s]. 2016. AAF F
QAFEINZ ol&e 27T Al ALY
Aw EXEand A2k sa=erEks]R)

34(3):283-290).

Petras, V., A. Petrasova, J. Jeziorska, and
H. Mitasova. 2016. Processing UAV and
LIDAR Point Clouds in GRASS GIS. The
International Archives of the Photogrammetry,
Remote Sensing and Spatial Information
Sciences. 41:945-952.

Um, D.Y. and J.H. Kim. 2009. Analysis of
the Vulnerable Area about Inundation on
the Upriver Basin of Dam by Flood
Simulation Using GIS, Journal of the
Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography. 27(6):
723-731 (@&, AAE. 2009. GIS &+
Alggoldel oJgt | AR el Ha F ok
Ao 4. FA=SFete]A] 27(6):723-731).

Weil, J. 1986. The synthesis of cloth
objects. Computer Graphics. 20(4);49—54.



250 Extraction and Utilization of DEM based on UAV Photogrammetry for Flood Trace Investigation and Flood Prediction

Zhang, W.. J. Qi. P. Wan, 11 Wang, D. Xie. Method Based on Cloth Simulation.

X. Wang, and G. Yan. 2016. An Easy—to Remote Sensing. 8(6):501. kaGls
—Use Airborne LiDAR Data Filtering



