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High Resolution Spatial Information Acquisition
using UAV Photogrammetry

Young Sun Cho, Hyeong Min Lim, Surk Geun Choi, Sung Heuk Jung”
School of Civil Engineering, Chungbuk National University, 52 Naesudong-ro, Heungduk-gu, Cheongju,
Korea

Abstract

The object of paper is to acquire high-resolution spatial information based UAV photogrammetric
method. UAV, GPS—equipped multicopter type, and DSLR camera were used in order to take UAV
photography in study area located construction site. air-photo signal plates were installed in study area
and ground control survey using network GPS method were applied for orientation and accuracy analysis.
The flight plan was considered flight altitude and course to maintain overlap and side-lap, more 70% and
30%, respectively. The result of data was obtained digital ortho image(spatial resolution 2cm) and digital
surface model(spatial resolution 5cm). The RMSE of x, y and z axis were calculated using accuracy
analysis and application of survey field was observed to process contour map, profile map and
calculating earth volume using high-resolution spatial information.
Key words: UAV photogrammetry, Digital ortho image, Digital surface model
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<Fig 1> Location of Test Field

<Fig 2> Digital Map of Test Field(1:5,000)

ARIESA| A



HI 7} vl 27

] 9lem DSLR 7helgl, 423 oA

glo

A= T F AR

F2 ol

=
T

fsiz
=

ol whe} &

A2 Boko] A

ol &
3>)3} 3 79 (WE FE) W2 (<Fig 4>)0 2

=
=

276 Korean Review of Crisis & Emergency Management 10(2) Feb 2014
LR B I

I3

o

~
;OO

N

~
R

ol
o0

|

17] o4

o =)
]S

ol A &

ol
3

I

=

=

of 29 "xdztvet

fLE

A7) W

I

&0

=
K3

& A

[¢)

of

~
;OO

TR
e
~

%0

4

XO

AR

719} Canon 5D

<Fig 3> Fixed Wing UAV(Trimble UX5)
<Fig 4> Multi Copter UAV(Draganflyer X8)
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<Table 1> Inner Orientation Parameters

Remark, | Factor calibration value, |
Focal Lergthmim).J fol 24 812684
Location” ofprncinle poirt AR 1823041
ofcamera’ sensarmm) Yoo 11,9193,
Distortiort of lenses J K1 1.8680e-0 o
{radial- dirediomn) Kz, —2 8430074
Distartion of|enses” Flu 5887006,
{tangential” directicn).J P2, - 812e-006,J
o Aol 5616,
Image-sizetpiel) o R
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<Fig 6> Air Target

<Table 2> Coordinates of GCPs(unit: m)

No. XN Y(E) Z(H)

1 444758.665 241843.999 86.767
2 444712132 241807.025 87.645
3 444653.256 241772.358 87.895
4 444575.186 241726.489 88.964
5 444471.100 241912.981 90.688
6 444388.407 242069.441 93.062
7 444355.121 242193.350 86.332
8 444489.919 242262.675 84.727
9 444588.058 242304.967 84.329
10 444651.492 242196.339 84.516
" 444678.126 242122.266 84.670
12 444716.294 242014.870 84.941
13 444628.982 242069.851 84.633
14 444692.824 241994.851 84.690
15 444657.001 242014.041 84.619
16 444619.161 242034.388 85.227
17 444605.086 241982.688 85.054
18 444564.574 241945.157 87.754
19 444522.715 242038.588 83.897
20 444529.842 241996.711 90.741
21 444456.616 242059.978 89.106
22 444472.486 242121.599 86.916
23 444540.177 242100.411 84.877
24 444553.110 242050.895 84.918
25 444421.999 242090.755 90.697
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<Fig 7> UAV Photogrammetry System

<Table 3> Specifications of UAV

ltems Value
Length 800mm
Width 800mm
Height 500mm
Weight 4,800g
Flight time 15min

Payload 2kg
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<Fig 8> Flight Course
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<Fig 9> Aeria Photo on Test Field(2013. 7. 6)
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<Table 4> Point Cloud Data of Test Field

Date

Point cloud data

(2013. 7. 6)

2nd
(2013. 10.19)

3rd
(2013. 12. 7)

E ZFE9E dolHE ol g3t FARUR
A #atl o 1 A= <Table 5>9F 2t} =X %4
2+ 7} 5emét 2em® A 4HEFS) T
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<Table 5> Spatid Information of Test Field

Date Digital surface model COrtho image

1st
(2013. 7. 6)

2nd
(2013. 10.19)

3rd
(2013. 12. 7)
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<Table 5> Accuracy of Check Points(unit: m)

Date Xstdev Ystdev Zstdev
1st(2013.7.6) 0.0375 0.0197 0.0848
2nd(2013.10.19) 0.0229 0.0298 0.0492
3rd(2013.12. 7) 0.0318 0.0221 0.0597
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<Fig 10> Hill Shade Map <Fig 11> Contour Map

<Fig 12> Drawing Overlay Map <Fig 13> Profile Map
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<Fig 14> Change Detection

<Table 6> Time Series Analysis

Date Ortho image Digital surface model

2013.7.6
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<Table 6> Time Series Analysis(Continue)

Ortho image

Digital surface model

Date

2013.10.19

2013.12. 7
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