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Fig.1 Location of the study area: (a) location of Lufeng city; (b) satellite image map ( source: Map World) ;

(c¢) UAV image of the stratigraphic outcrops of the large slope strata ( October 5, 2020, captured by UAV)
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(b) 3D scenes on both sides of annular pit — lip landforms; (c¢) outcrop landforms spacing measurement
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Results of structural traces of stratigraphic outcrops: (a) traces of stratigraphic outcrops; (b) top view;

(¢) elevation view
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3D Scene Construction of Complex Landform

Based on UAV Remote Sensing

BI Rui', GAN Shu'’>", YUAN Xiping’®, GAO Sha', HU Lin'

(1. School of Land and Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Research Center of Applied Engineering of Spatial Information Surveying and Mapping Technology of Plateau Mountain in Yunnan

province, Kunming 650093, China; 3. West Yunnan University of Applied Sciences, Dali 671000, Yunnan, China)

Abstract ; For the landform with small topographical fluctuation and single morphological characteristics, snake-like
vertical view was used or multi-shot vertical view routes were simulated in UAV remote sensing to collect images of
target objects from 5 directions, and 3D scenes were constructed. Unfortunately, for mountainous environments with
sharp changes in landform and spatial distribution, landform image acquisition by traditional routes is prone to
problems of low work efficiency, low flight safety, low accuracy and so on. Appropriate route planning scheme is a
prerequisite to ensure flight safety of UAV, improve work efficiency and obtain high-quality images.

In this paper, it took a typical pit-lip landform at the entrance of annular structure landform at the southern
edge of Dinosaur Valley in Yunnan province as a case study, and planned well-shaped grid flight routes with
oblique view. RTK UAV was used to obtain image of large-slope stratigraphic outcrop, and SfM and MVS
algorithms were adopted to construct the 3D scene, and then visual interpretation, GIS topographic feature
extraction, and analysis methods were used to achieve recognition, measurement, and analysis on topographic
features with multi-angle, multi-method, and high accuracy.

The results include: (1) 3D scenes of large-slope outcrop landform with an average accuracy of 97.4% and
centimeter-level accuracy was constructed. (2) The 11 outcrops obtained by visual interpretation had an average
length of 92.62 m and an average dip angle of 12.40°. The outcrops were sparsely distributed in the middle and
densely distributed on both sides, and the outcrops in the upper of the ridge struck from southwest to northeast,
from south to north in the middle, and from southeast to northwest in the lower part. (3) The outcrops were
approximately continuous step-shaped fault distribution, and most of them were distributed in the middle of the
ridge with an elevation of 1695 ~ 1715 m and a slope of 40° ~ 60° and an aspect of the southwest. In the middle of

the ridge, there were two obvious faults with vertical distances of 5.42 m and 16. 18 m, and the slope of the
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outcrop at the bottom of the ridge was the largest, and the terrain changed obviously. The results provide an
effective reference method for obtaining high-quality geomorphic images and fine-grained geomorphic recognition

and topographic feature analysis in the complex mountainous environment by using UAV remote sensing technology.

Key words: UAV; remote sensing; 3D scene construction; well-shaped grid; flight route
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