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i A\ JTe{ T8 E.(Unmanned Aerial Vehicle, UAV)
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AW TR Z LA BRI 2 shEE . UAV
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AWTFERR R UG Fs Nikon DTM-322 >
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5" Dl kst S P E - SERE > 5FE
TBE A 0.024 m - SEMEE R 0.046 m ©

& EATT AR 12 (EfTER: > Hodr 6 (ERTHE
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RMSE £ 0.001 m - FZESH7EHIBEE RS & 0.008 m o

MR ZHEARITEERFEALLA R B 25

o

289

KEEG GSD £y 1 cm - FrigfhlRiE L&
0.8 &% GSD - fgfZBist HAE A 2 » SFH RMSE
5 0.010 m > =2 RMSE & 0.026 m - Ep8 iy Bh
FEE Ry 0.030 m > £ % 3 f% GSD - #EHiIE - it
B MRS E AR AE 4 - [ 4 o iR A
B~ BB EEEBAERR  HOFEER
N J7[EHJAAERE ~ FRALIAE Ry E J7 AR -
EmE R H R -

F 2 GERBURIZE AR R &Ky
MroTgEA 6 {Eftxi A 3 (BN kR E S
(C2 - C4~ C5) » FTDAE AR A FHIERRE » {HRER
FEATEBURER Z G > B R R T B2 AE -
PRG5BS s KB -

4.2 Bt

ARWFFELL4EEL 1250 LEFIR HEME - &%
1/1000 e [l A s A B - 4@ ooy > 2011)
ARMIHANESI 1/1000 HIPEREE > A e
FER T (RIS A TR > B A LA 4w - Al
W Z TR R AE T4 % -

1 ERR AR REAL - m)

UAV SHIAAHEE H PR A
BhGE N E 4% H 4448 S E 450 HAME | AN | AE | AH
Cl | 2503374.424 | 185903.666 | 15.304 | 2503374419 | 185903.663 | 15.304 | 0.005 | 0.003 | 0.000
C3 | 2503485466 | 186064.921 | 15.226 | 2503485468 | 186064.919 | 15.226 | -0.002 | 0.002 | 0.000
C6 | 2503846.110 | 185971.241 | 14.942 | 250384.614 | 185971.239 | 14.942 | -0.003 | 0.002 | 0.000
C9 | 2503508.984 | 185683.521 | 14.809 | 2503508.983 | 185683.524 | 14.808 | 0.001 | -0.003 | 0.001
C10 | 250359.600 | 185610.022 | 14.678 | 2503596.294 | 185610.014 | 14.679 | 0.006 | 0.008 | -0.001
Cl2 | 2503665469 | 185646.885 | 14.382 | 2503665476 | 185646.897 | 14.382 | -0.007 | -0.012 | 0.000
& Ji R iR 25 (RMSE) 0.004 | 0.006 | 0.001
S 7R ERZE (Total RMSE) 0.008 m
R 2 Itz L R (AL - m)
UAV SR TR AT AR
Al N Aef E 44 H A8 R E 44 HAME | AN | AE | AH
C2 | 2503384.406 | 185992.720 | 15.326 | 2503384.423 | 185992.727 | 15.359 | -0.017 | -0.007 | -0.033
C4 | 2503637564 | 186073.900 | 15352 | 2503637.552 | 186073.895 | 15.327 | 0.012 | 0.005 | 0.025
C5 | 2503758239 | 186035.924 | 15.090 | 2503758.232 | 186035.949 | 15.047 | 0.007 | -0.025 | 0.023
C7 | 2503443482 | 185750.734 | 14.984 | 2503443.470 | 185750.732 | 15.005 | 0.012 | 0.002 | -0.021
C8 | 2503531737 | 185729.964 | 14.888 | 2503531.733 | 185729.969 | 14.908 | 0.004 | -0.005 | -0.020
Cll | 2503627.486 | 185653.737 | 14.680 | 2503627.483 | 185653.745 | 14.646 | 0.003 | -0.008 | 0.034
B A RRZERMSE) 0.010 | 0.010 | 0.026
49 J7 R 8 (Total RMSE) 0.030 m
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The Study of Using Multi-Rotor UAV To Produce Large-Scale
Topographic Map

Di-Yi Lin! Chia-Sheng Hsieh®*

Abstract

Accompanied by the advancement of technology, multi-rotors unmanned aerial vehicle (MUAV) becomes
mature gradually, and is applied to agriculture, energy, and media. There are many publications in the application
of aerial photogrammetry field. However, the small and light platform with consumer camera is easily influenced
by environmental factors during the process of aerial photogrammetry so to cause the inconsistent of flight height,
tilt, and offset. Also, the low flight height results in narrow frame, lens distortion, and a large number of photos.
In order to solve the problems, the research uses Structure from Motion (SFM), and dense matching by Patch-
based Multi-view stereo (PMVS) to process the images. This process can calculate the interior and exterior
orientation of image, and produce the dense point cloud. In this study, we obtained MUAYV imagery with 1 cm
resolution, and executes the flight planning and image processing according to the resolution requirements. The
study area is the old wireless telecommunications station of Fengshan, Kaohsiung City. There are houses, roads
and other buildings in the area, which belong to flat terrain, and the highest building is 9 meters. Finally, by
examining the results by the standard of topographic map, the study proves that proceeding aerial photogrammetry
with UAV and consumer camera can provide high-accuracy topographic maps.

K eywor ds: Multi-rotor UAV, Large-scale topographic maps, SFM, PMVS
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