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ABSTRACT : Photogrammetry using drone can produce high-resolution ortho image and acquire high-accuracy 3D information, which
is useful. Therefore, this study attempted to determine the possibility of using drone-photogrammetry in park construction by producing
a topographic map using drone-photogrammetry and analyzing the problems and accuracy generated during production. For this purpose,
we created ortho image and DSM (digital surface model) using drone images and created topographic status map by vectorizing them.
Accuracy was compared based on topographic status map by GPS (global positioning system) and TS (total station). The resulting
of analyzing mean of the residuals at check points showed that 0.044 m in plane and 0.066 m in elevation, satisfying the tolerance
range of 1/1,000 numerical maps, and result of compared lake size showed a difference of about 4.4%. On the other hand, it was
difficult to obtain accurate height values for terrain in which existed vegetation when producing the topographic map, and in the case
of underground buried objects, it is not possible to confirm it in the image, so direct spatial information acquisition was necessary.
Therefore, it is judged that the topographic status map using drone photogrammetry can be efficiently constructed if direct spatial
data acquisition is achieved for some terrain.
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Fig. 1. Study area

2.2 ANHS

39 B RS SR B2 gL 39 Z1Ae
DIJI Phantom4 proE ©
2 AL ASHAO olel] TE o|EH G
olck. Table 1 9J4F #Sol T8 714 MM B
9 AU ehd Rolct.

oo
- &
2 9
£ o4
(T
o &
32
o£

of,

el
ok

1

=

8

i)

Table 1. Specifications of drone and camera

Drone model DIJI Phantom 4 pro
Camera model FC6310

Focal length 8.8mm
Image resolution 5472x3648pix

BT FUHR RHL sl G4 HE A AN 7]
FHEFE Ao T HHE BAS 9sto] 7
ARETE ol Saskileh. A4 1EHe AT AR
g &5 Axstaom dabEe 37 Axssch Fig
26 QA o AT AAE A4 9AE o

(Patiricio et al., 2018). o]o] 2 o= AA7|EHS A
T oA )z L AR o] AXshch B & 2563
H5sg0m AN S AR Foly
2 A A5k Fig 32 44 A5 G4 Q8B U

Ehdl Aol

1
31!4
Q2 7
o
>
S~
>

36 >> Production and Accuracy Analysis of Topographic Status Map Using Drone Images



(b)

Fig. 3. Drone images : (a) orthogonal image, (b) slope image
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Fig. 5. Ortho image of study area
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Fig. 6. Digital surface model of study area
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Fig. 8. Topographic status map using drone photogrammetry
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Table 2. Residuals of CPs

CPs No. AXY AZ
1 0.046 0.068
2 0.044 0.067
3 0.041 0.062
Average 0.044 0.066

42 X XIBS 0123 HIT 24

A Ame o83 Foe 242 A7 ddA W =

o] BAE olgsto] WAE Hlawstqith GPS 9 TS ©]
oto] H5H 41E 715&E Eﬂzﬂ% AbEShL &

Foz F5E s 7= o
1 Ax GPS W TS| A% u#x_-i ] 19,534.07m* 2.2 et
on] ERAKESHL 18,711.85m’ 0.2 e} Fig. 99 7
o] 4.4%9°] Zol5 Kt} o]t WA Zpol7t Uel= 9
ulE A8 %’48}04 2 2ol S Algtsto] Loz gkt
11 HZL AT ZOIEQ] 4=l 1527|& o] 2+ &
Eg HY $xexts Axtergict 1 Ayl HHexrt
18.865m= 2|2 = 232U 9] 1/1,000 =X 2= 3]
4021 W99l P 0.200mE WHEFIAL QS-S & 4= Qlrk

Comparison area

{m®)

19534.07 1871185
20000

15000

13000
12000
11000

u Drone Photogrammetry  ®GPS & TS

Fig. 9. Comparison of lake size by drone photogrammetry and
GPS/TS

Fig. 10. Height value acquisition restriction area due to vegetation
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Fig. 11. Underwater tree
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