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Abstract: To analyze tendency of temporal and spatial change of coast using long-term topography and shoreline
change data is important. In this study, high-resolution digital elevation model and orthorectified image data were
generated using rotary-wing UAV(unmanned aerial vehicle) system for coastal topography and shoreline change
analysis. The UAV system has advantage of low cost and high efficiency compared to satellite remote sensing
platform so UAV system easily acquire time series image data. The spatial resolution of generated digital elevation
model and orthorectified images are very high, in centimeter. Therefore, the above image data can be used in
various fields of remote sensing and geography such as detailed coastal topography.

Keywords: UAV system, DEM, orthorectified image, coastal topography, shoreline

r
fo
ro
=l
T
2

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006 38


http://crossmark.crossref.org/dialog/?doi=10.22761/DJ2019.01.01.006&domain=pdf&date_stamp=2019-12-31

GE
DATA

[Oceanography]

Data of Geology, Ecology, Oceanography, Space Science, Polar Science

A ROl MAEEOZ2T{ (AN

Az

7

Ho

PERERE

210
o Tl

et al, 1992; Jang et al, 2010; Jung et al, 2004), GPS2} X|&2t0|Ct Z&H 5 Cf

al, 2013).

o
[

AT2

Hm|._

IH

CHKim et

b

of Z=xf¢et

P

M d
=1 o

I

b

kS
—

(]
o

MLE =717t 21 =2M 9
Motz sferel AlAEH O

ol

=
[

FO|

.
[=)
o

Ab
0|8

o
50
80

sfierel ZQIEG|OE 25 HHol

-
ot

i
1%

ol

T|0f RCHKim et al, 2015; Lee et al, 2019). X2 ASEEHEX|(GPS)2t AHMEEMAM (MU, inertial

H

.
o
o

-7 I

ujo

measurement unit)

g = UAA =ACHLee et al, 2015). FleZ7

s
= O
H=AHA AEA

i

Mo

el 2

3
22t Al

ME

Al

ol

o

& of
= -

of ooz AlAE

tofl CHeh M <f

7
)

I.

N
o

ol

Toill

o3
&

i
olo

ofl

of g4t AFA|

ol sfor

xlo|ct x4

I

ju

gasttt. o

T30l

(1) A7X<4

= X[Fo|ct

2.8 kmO|O

3

ol
J4

Z0|
(b) BH2FO| XISk RUALt.

xd
ol
10

ko

(Fig. 1). 97X

il

70

al

Toill

Mol St

H| 4

1S AlA"o|n, At5Ho w2t Cf

o
Q
Lo

o

=
M

DJI Ate| Mavic 2 pro

o Ues

FC(flight controllen2t GPS/IMU MME &dlf A0

o

.
[}

|
KO

s

4

Ho
100
ol

-

U
710

T AEHAE(QIX|, KA, 2Zhes Al

St HY F

ts

s
o
&t

SONY A}S| A6000

=
[

39

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006



[Oceanography]

Data of Geology, Ecology, Oceanography, Space Science, Polar Science

DATA

129°24°18"E 129°24°56"E

129°23°40"E

N«60.

40

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006



[Oceanography]

Data of Geology, Ecology, Oceanography, Space Science, Polar Science

DATA

Yo T o0 oun @
$ow_._mw.mou._.m
_ X0 2 ®/0 KO § .
O=._.._Hn.uH._OmL|r IDl
ST T TR
Mg AN T €
~ up F0 <08 o
ol —~ 100 —
w.w_m_pn_wb%o_.maﬂ
- - 2 P{)
S S v_u_.mom_:_:_
|,doL__|9_._._
O_._._.Md.AT_._tS/ﬂ
Y& e U R &
M EES oK e
o > )
N O 1 g =N
m 2T F M 2
m._nn.unm._._ _.._o._UMu.._I W
=r Z%MOO|_._|WO.AOM So
o 4 — X0 ol K =
3 c|M|E MW T F oo OF
o 25| wlElD X S o
—lold|%®|o|™ gl W 9l = or 3l
.ﬁo <o |2 rOLIM_/.__Al._._uﬂ.uu_A
b ZW of T — KH
Tl Ul of = —
Tl K ~
o s D
sog e H
N HM g K
ol w1 & WH o X
N_.._lo_H_:_ﬂLl.Aom
alll] |_|_.Fo._o
gl = of W B P gp
20|_WE|.___A_U_.E_EW
or m N I H
T =r o= [l
RI2el¥lelela © B o W og W =
oM|i~|Y|—|E|lZ|x O_A_n_.._AIo__:J_A.oP =
ol l|lo ~ 2_|_ILI..|||_|r C_u i~
Blor|o|o|2| F 80 X 0w 5 N
- = R
- — O T Jo £ Ry
X0 Jjo T — &
HH.AO@M_AOO_
<V o = TN = @ A
G 8 1 Mo g i
<0 |.,A|_._A.o_.:._mo.m i
moo_emome%..la
< a0 S o1 9
<y (@ :I_ﬂ_._A.ox__.M__%MomMK
- T | Ul oro_, _ o0 ok w0 o B
T || < |40 ML_._._._ _ oK N M 0 20 =7 -
| ok W_._._._um 70 A_lm Eﬂa Ho L{ B0 .__A.oﬂ_
N = o 47 wo o w Ul B3
o | T 1= ..||_n_._+l|§||L|
<o w_._._o._Xm._|mu|W6
0ok g < YR
CRA MRS S
T <F o KB R & oon

41

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006



GE
DATA
- Data of Geology, Ecology, Oceanography, Space Science, Polar Science [Oceanography]

Table 2. 3|39 2AIEE7| YYYS WH

B9 | ool an Azt HE | gy oM x/3
(Fig. 1) 1E | A% | zmws| sl
(@), (b) 5 |2016.02.04. | 15:20 ~ 15:46 84 m 419% 70% 80%
(@), (b) 3 |2016.06.02. | 14:54 ~ 15:17 88 m 220% 70% 80%

(b) 3 |2018.02.04. | 16:12 ~ 16:28 80 m 103% 70% 80%
(b) 2% | 2019.02.08. | 15:32 ~ 15:38 60 m 129% 80% 80%
O ANDEDY U PG MY

ro
0%
of
]
Hu
Jtot
rm
=

S 242 o XDz Fat GAIYO| 7|5tXE
AL 7SR "2 7N LHEE GPS/IMU AIME 0|83t FAo| ERT
t2EE Y = ACHL 2Lt O] AT AEE 2™ FolaE 7|9l GPS/IMU M=
JIX122 AR =H8SI7| XNTSEA| UL SIFT(scale invariant feature transform) 11
SfM(structure from motion) ¥ 1Z|5E &2 SHEEZ Qo Q49 QEEHAE Mg HaTt
= Azt jEEE &1 3D ZQE ZERE ¥gd2 8o sXI=ZEa HAEH
(Darren et al, 2012; Lim et al, 2015). RTK-GPSZ =ZF=l X|&7|E™H0| et 2 E 3D ZQIE =
1 ol HOUZEE AMUSEEMN Coga ZYAGY HEO| JHsSICH XtEXNE|E  Agisoft ALL)

X[
Metashape 2ZEQIO0|M X2 Tts 3“31 SELE Fig. 40| E2|5HRALCt

fm

Bt

B B
o mu fot

4

ro

02 X
|

fo

il
&

£
(@)
— -

02 Hr Ot 4o
1z
oF

Tt
H1 0O
me |o

OF

=
=
N

o 0

o
oy AT
B

|0
=

T g

A2 AHA{SH
= oo=

° 30
O
n

mju
]
4o

N
=2
=
Of

Input Images | »  Build Dense Point Cloud
v/ v/
Image Alignment Dense Point Cloud
Dt v/
Sparse Point Cloud Build Geometry

(

Dt

Digital Elevation Model
and
Orthorectified Image

Set Ground Control Points

(

Optimize Sparse Point Cloud

Fig. 4. X NEQW MAIYA XIBX2| SEE

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006 42



DATA
- Data of Geology, Ecology, Oceanography, Space Science, Polar Science [Oceanography]

129°23°40"E 129°24"18"E 129°24'56"E 129°23°40"E 129°24"18"E 129°24'56"E
z A z
J AN
S S
< e
L o
g oy
z z
) <
N A
= ~
= =
& &
™~ o~
z N
S =
= =
3 3
& B
o L)
Digital Elevation Model Orthorectified Image

Fig. 5. XA DERH, HAIGAO| oA (2016 28 4 HA)

2 28310 goto| X|YyHE EMSIXt 2016 28 420t 20169 6¥ 22 HO|HE &I
Ch X|gHs 242 fd 20169 68 2 X023 OO[E oM 20164H 2& 4Y X223 GHO|H Zt
2 MeAA AL B[N s42 THA|ZE SFRACHFig. 6). O] f, Y2l ¢tE #= HIO|EH= &iete EXE 2|0|stH,
29| #42 #& o= TAZ oojstct of 474E 7|7te| XY HetE 2A%H A1t |X| & oot X|H2 &
Alo| 23St LtEHHC N, 8ot X2 E|X 40| AMSHA LiEtLe ZOtE Zolg = ULt

129°23°40"E 129°24’18”E 129°24’56"E
sedimentation
0.5
= -
=Y 3 0
S
'b\ -—0.5
L) 2
erosion
= -\ -
54 5 N v
3
5 N
.
z N
> . ¥
~ N
3 -
5 G »

Orthorectified Image &
Fig. 6. aliQF ®A 3 E[X #H3t 24 (2016'd 2& ~ 2016'd 6 X[HH

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006 43



G
DATA
- Data of Geology, Ecology, Oceanography, Space Science, Polar Science [Oceanography]

Sfote] AAIZH FHOOIHE HW FAst PHel A AUE =& i el 75 et
=OI0F StCh 3|T e Rolga7|2 MyE XD OO et RTK-GPSE ZHFE FY 1& Ho/HE Hlwst
of §&r 2MS ¥ = QULCL Fig. 72 2016 2& 4 =X 1= =ZE CO[E0 Cist e AFS s
ZAUHE LIEFRHCH RTK-GPS EE 1k HO|E= 271Q| 2telez g&/otd H22 +ASIACL |X[0 2T 2t
b S0l 2 2Rl 2 EROIAL, & 30 m HAQ| ZQIE HO|HE 2Sstd HB0| &ESHUALE |X 2F
ol 3L o 2telel & 9971 RTK-GPS CIO|EE Hlwot ZIt 10 2T RA2 g2 2oy 5= ARULL
45 55 1
y = 1.0109x - 0.0765 | ¥y=0.9979x + 0.0376
R*=0.9921 ¥ [ R*=0.9962
e [ /
35 - 45 7 //
5 //. e o
g | ;f'/ E:._) [ u/
s [ F = ¢ &
3 251 o B 351 #
m /,/ m | o
= /2 | J
% ~§’/ % [ A
518 |4 D 251 /
7 P
/'} ‘ vl
o
s T //
s Ocean direction ¢ Land direction
0.5 44 ¢ : ; LS by
0.5 1.5 25 35 4.5 L5 25 35 45 5.5
RTK-GPS Elevation (m) RTK-GPS Elevation (m)

Fig. 7. 2016'd 28 4 X012 H2r HE Zot

5. ¥ngd

Ahn C, Kajiwara K, Tateishi R, Yoo H (1992) The generation of a digital elevation model in tidal flat using
multitemporal satellite data. Korean Journal of Remote Sensing 8(2):131-145

Darren T, Arko L, Christopher W (2012) An automated technique for generating georectified mosaics from ultra-
high resolution unmanned aerial vehicle (UAV) imagery, based on structure from motion (SfM) point clouds.
Remote Sensing 4(5):1392-1410

Jang S, Han H, Lee H (2010) Observation of ridge-runnel and ripples in Mongsanpo intertidal flat by satellite SAR
imagery. Korean Journal of Remote Sensing 26(2):115-122

Jung S, Kim K, Pyun C (2004) Investigation of long-term shoreline changes using aerial images. Korean Society of
Coastal and Ocean Engineers 16(1):10-17

Kim B, Yun K, Lee C (2013) Analysis on the long-term shoreline changes for beaches near Bangpo port using aerial

imagery. Korean Journal of Remote Sensing 29(5):477-486

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006 44



GE
DATA
- Data of Geology, Ecology, Oceanography, Space Science, Polar Science [Oceanography]

Kim B, Lee Y, Choi J (2015) Investigating applicability of unmanned aerial vehicle to the tidal flat zone. Korean
Journal of Remote Sensing 31(5):461-471

Lee K, Choi J, Joh C (2015) Method to extract coastline changes using unmanned aerial vehicle. Journal of Korean
Geographical Society 50(5):473-483

Lee Y, Eom J, Do J, Kim B, Ryu J (2019) Shoreline movement monitoring and geomorphologic changes of beaches
using Lidar and UAVs images on the coast of the east sea, Korea. Journal of Coastal Research 90:409-414

Lim S, Seo C, Yun H (2015) Digital map updates with UAV photogrammetric methods. Journal of the Korean Society
of Surveying, Geodesy, Photogrammetry and Cartography 33(5):397-405

6. MIEFE| O] E
T= ‘ g2cdy SHIZHE 2] #1 StelZiE|n2|#2 HY H| 21
Title Folgds7| HolEHM
‘DOl name
“Category Folds7| 52 HolH R YAGY
Abstract
F=d
| 22 4%
2016 28 42 -~ 2016L 2? 4?
“Temn o ool 20163 6 2%
poral 20194 2& 8¢ = 59l 40l
Coverage 20183 2 4¢
20194 2 8¢
; 712t o 31 & 43
Jél_)'\_ = o
FaEds:E ST
SHE 272 e
*Spatial = 37°0410'N  ~
Coverage 37°05'09"N 0
! H ENEEDS
AT 129°2340"F  ~ O (polygon) FEX A (WGS84)
129°24'56"E B4
i d8E
SEXHHYE)/ 2R =
*Personnel (KIOST) % oh=o Zutsk 7| = 2l (KIOST)
oo bumjun@kiost.ac.kr
*License
*Project
A EH , .
= . Rotary-wing Unmanned Custom UAV, DJI Mavic Pro
Instrument . .
Aerial Vehicle 2

GEO DATA [1.1]: 38-45 (2019), https://doi.org/10.22761/DJ2019.01.01.006 45



