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(@QHEEHE > MELERFMEELREZEE (W& FEREERE SRR 02) -
9 MR AR R EE

x5 WY RSFHESE R bR
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T 32.285 32.031 -0.254
K01 20.048 20.331 0.283
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AVG 0.417

RMSE 0.533

F 6 HUEHIBCHIE(E A DSM I HbiAiPedIEEs P E LR

TR GPS FREHIRE DSM 5H5{E E=RE
H[m] JE[m] EfE(m) H[m] JElm]  &#E(m) E[m] JE[m] =iz (m)
A 222951179 2686927553 252596  222951.201 2686927.586 252.451 0.022 0.033 0.145
C  223059.532 2686242.788 214.615 223059.537 2686242.812 214.549 0.005 0.024 0.066
D  223326.986 2686234.973 221.814  223326.965 2686234.984 221.778 0.021 0.011 0.036
E  223433.352 2686805.207 284530 223433573 2686805.241 284.506 0.221 0.034 0.024

RMSE 0.129 0.031 0.095
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An Application of Unmanned Aerial Vehicle with an Onboard
Camera to Structural Geology

Cheng-En Hsieh™  Shu-Jui Fan? Yan-Ting Lin® Wen-Jeng Huang*® Wei Lo®

Abstract

Taking advantage of spatial information technology, the efficiency of collecting data in the field and the
data accuracy have been dramatically enhanced for geologists nowadays. In this research, by using UAVs
(unmanned aerial vehicles) with a digital camera, and ultra-high accuracy ground control points, we produce
ortho- and elevation images in order to recognize and analyze geological structures. We take a 750-meter-wide
Dahan River riverbed near the Shihmen reservoir and a Dajia River cliff outcrop of the Sanyi active fault as
examples to illustrate the usefulness of UAV for geologists. At the Dahan Riverbed, there are a series of
left-lateral sense faults with orientation of N20°E. Furthermore, an S-shaped fold has been recognized with a
50-meter amplitude and 200-meter half-wavelength in the orthoimage. At the Dajia River cliff, a 980-meter-long
elevation image has been produced. At least three fault branches can be recognized on the elevation image. They
are labelled as F1, F2 and F3 from west to east in this Sanyi fault zone. F1 cutting into the modern gravelly layer
has been acknowledged as the most active branch fault in the research area. F2 did not cut into the overlaid
70-meter-high terrace layer. It may be the fault branch with a maximum separation because the greenish grey
sandstone of Kueichulin formation formed earlier than 4 million ago is not exposed west of F2 on the cliff. The
hanging wall of F3 is composed of the greenish grey sandstone of Kueichulin formation and the footwall of F3 is
composed of gravelly layer formed after 2 million years ago. The F3 is overlaid with regolith and vegetation.
The results of the geologically structural analyze above all benefit from the images taken via UAV. Moreover, the
GSD (ground sample distance) of the high-quality models presented in this study reaches 4 cm/pixel. With the
accuracy of static GPS (global positioning system) reaches about 0.5cm in horizontal and 1cm in elevation. DSM
accuracy is about in centimeters. To sum up, UAV-based photogrammetry with high accuracy ground control
points, showing a high efficiency and high flexibility indispensable technology in the field survey for geologists.

Keywords: Sanyi fault, geological field survey, structural geology, photogrammetry, UAV mapping and
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