FRARYRE BB FI  ommnmn oonn

Caj-cdiliEsR3IZHAH]
THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

B IS e B T AN USSR A4 2 - W 33 B B FRSCR N L

Tae, £ &, EWhE, ARE B %, 2 B

Comparison on the application of the software for image-free control UAV data processing of digital landslide: A case study of
Huangtupo landslide in the Three Gorges Reservoir area

HE Yujian, DOU Jie, WANG Xiekang, FU Yonghu, MA Hao, and WANG Heng

TELEIREE View online: https:/doi.org/10.16031/j.cnki.issn.1003-8035.202303043

FAT AR IR HA S R

Articles you may be interested in

Pt JAT BT 0 To ARG B2 DN A 2 i B R

Influence of control point number on UAV low—-altitude photogrammetry and its application: A case study in subsidence monitoring of a

tailing dam area in northwestern China

Hom, BUEZE, F) hEHL R E S B AR, 2021, 32(5): 113-120

TEAALELID A RFBURH R L BB SR Hh iy
The application of UAV LiDAR and tilt photography in the early identification of geo—hazards

VLR, Forh, Ju&mn ik FE 5ER 2R, 2021, 32(2): 60-65
SEFIC MU Y7155 M50 X S e 65 K T R 591 5 = 2 S 55 o) 2% A 7Y

Identification of dangerous rock structural planes and fracture network model in Danxia landform based on UAV aerial survey:A case

study at simianshan scenic area of Chongging

RETFIR, AT, B, 00, ik Bed v E R 3 5 BR5R. 2021, 32(5): 62-69
T 1) 2R )1 52 2% L bl A 3 Y 4 — 24 b EASE RRAIE 2 BT 19 T8 AL SR 7 FH I 5

Application research of unmanned aerial vehicle remote sensing detection for 3D terrain modeling and feature analysis of debris flow

gullies in complex mountainous area of Dongchuan

BT, HHL, ZE580E, Ik P EMTICE 5B Rk 2021, 32(3): 91-100

HJ5UR T TE AL A B B P 5

${suggestArticle.titleEn}

IhUR, SRS, BEUK, BT, 4127, BEERIT P EHLUSOACE S DA AR. 2019, 30(1): 100-105
e A DX R AU MU 2= 3 S 2R R LR 23 A

Instability mechanism of massive oblique bedding rock landslide in the Three—Gorges Reservoir: A case study of the Longjing landslide in

Shizhu County of Chongqing City
OV, RTERE, skBE, R, M, B P IEHLBTR F S BAR. 2021, 32(4): 24-32


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202303043
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.05-14
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.08
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.05-07
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.03-12
http://www.zgdzzhyfzxb.com//article/doi/${suggestArticle.doi}
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.04-04




9 35 % 5 s e [ 5 UCE 5 B IR A A Vol. 35 No. 5
2024 4% 10 A The Chinese Journal of Geological Hazard and Control Oct., 2024

DOI: 10.16031/j.cnki.issn.1003-8035.202303043

T, SN, EPRRE, 55, 1R N A S 8 i o AATLAT I 0012 7 50 8 33 v ) 17 PR AR X b ——— L =k P X i B g 49 0], v
el 4 i CE S PR AR, 2024, 35(5): 160-173.

HE Yujian, DOU Jie, WANG Xiekang, et al. Comparison on the application of the software for image-free control UAV data processing of
digital landslide: A case study of Huangtupo landslide in the Three Gorges Reservoir area[J]. The Chinese Journal of Geological Hazard
and Control, 2024, 35(5): 160-173.

E R RGIET AR GEHF EiRT

B N F 3L R X B
— DL =l AR X A % B ]

fraf!, 8 AW ZWELARELE £,3E2 E!
(1. PERFREFHLEC AR REBDRGTINAFMNF R L, # XX 430074
2WNKFRAFHELRARAFAKFARET EERT, W R4  610065)

8 W Wl T F v B R E LY M R E 2 —, W (o R T O T b ST I 0 Bl R T R TR OGR4 OR
o0 80T R AR B A 34, S A% 4 TE A WL D 52 R B Bl it i T 80 I S o i Ul . SCERIT TR T RBE R AR
E‘J%ﬂn‘u”'i}'tﬁf?%bif@ﬁ;kiﬁﬂfjﬁﬁﬁc%% VLK E Y T B i Bl B R o i R AT M o 3 IO VL = A X R TR B A B
B R BIEGE 0 A, A D) K 38 Phantom 4 RTK J8 A ALK BT 5 X 155 23 B A< 18 B, SR T 4 5 ] 9 A0 T 4 oIl 50 00 Ak 380 4
Pix4D Mapper. Photoscan, Context Capture LA & DI Terra 43 5 #4780 # AL A0 1, FF IE S5 B R o A5 BE IR 25 . FE I S 35 1 M i
VU AN 2 BE EAT X He A BT o o A5 SRR (1) 78 SR U I 0 F 1 AR Ak 2.23 km? (9 1E T, Pix4D Mapper {4 42 5% 19 1E
ﬂﬁ@*m%’l%ﬂiﬁ?ﬂﬁm_ﬂjﬁttﬁ JUH B B3R (2) 7285 iR 2% I, DJI Terra &5 Pix4D Mapper %% 3 i 4, H v 20 4~ 4 & 45
BT T H iR 22 38 SR8 3 10 om, 3 LR 25 3 R H I 30 om, Z5 A 6 L 45 R & B AE B R T BRI SRR 8 Bk K 43 b PixdD
Mapper #{ fic FLAR 3 o WA g 0] 3 TR0 i 3 T B R A 5 R BT B R AR B 1R R Ol A GIS BRR e T B RO AR B
77 o S ST M B U T RBUR R o WFSE BoR, Se AR TE AL DN 2 R AE 4 W B 9 RBOHE PR D EE ST 5 T HLA ELOR
PRI A By T B R 5T T 1) 22—, R O B YA N A DR T 4R B R 5 O S
SRR AR JC AL BT B O R VAR 5 A A 1
HESES: P642.22 SMHERARERD: A MXEHS: 1003-8035(2024)05-0160-14

Comparison on the application of the software for image-free control
UAY data processing of digital landslide: A case study of Huangtupo
landslide in the Three Gorges Reservoir area

HE Yujian', DOU Jie'?, WANG Xiekang?, FU Yonghu', MA Hao', WANG Heng'

(1. Badong National Observation and Research Station of Geohazards, China University of Geosciences, Wuhan, Hubei

WKFsEHE: 2023-03-21; fEITHER: 2023-06-14 FME: https://www.zgdzzhyfzxb.com/

EETH: EHEARFAELL T KIE (42090054) ; EZK A RFLA 134 (42477170) ;5 TR 247K 12 5 10 DR TF & A4 ) 5 3
SEG A HA Y I B (SKHL1903; SKHL2003) ; 4644 83 #4435 H (2022CFA002)

E—EE: IME1999—), B, WA, #i2E(E B TREG b, B+, 352 A0 LR T 7 F v AY B7 I RIFSE
E-mail: yi_he@cug.edu.cn

WIMEE: 3 AR01981—), B, ILHEMA, 2B (58 TR L, 4, 0F58 5L, 252038 M 5 52 5 JOBUHE 5 2045 s SOHL R b 1 i

9%, E-mail: doujie@cug.edu.cn


https://doi.org/10.16031/j.cnki.issn.1003-8035.202303043
https://doi.org/10.16031/j.cnki.issn.1003-8035.202303043
https://doi.org/10.16031/j.cnki.issn.1003-8035.202303043
https://www.zgdzzhyfzxb.com/
mailto:yi_he@cug.edu.cn
mailto:doujie@cug.edu.cn

2024 4

IR | 25 T PN AN G o AATUATTIN A7 B 3 P 19 AR HE —— DL = e 2 X 3 - 33039 g 1)

- 161 -

430074, China; 2. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University,
Chengdu, Sichuan 610065, China)

Abstract: Landslide disasters are among the most prevalent geological hazards in China, which seriously threatens the safety of
people's lives and property. Efficient, convenient, and accurate digital landslide analysis is crucial for landslide disaster
prevention and mitigation. In recent years, image-free unmanned aerial vehicle (UAV) aerial survey technology has been
increasingly employed in digital landslide analysis due to its advantages of high processing efficiency and production of high-
quality maps. This study aims to explore the advantages and disadvantages of various aerial survey software based on image-
free control technology in landslide terrain processing, as well as their feasibility in digital landslide applications. In this paper,
the Huangtupo landslide in the Three Gorges reservoir area of the Yangtze River is selected as the research object. High-
resolution remote sensing data in the study area are obtained using the Dajiang PHANTOM 4RTK UAV. Four commonly used
professional aerial survey processing software, namely Pix4D Mapper, Photoscan, Context Capture, and DJI Terra, are utilized
for digital processing. A comparative analysis is conducted based on four aspects: orthophoto quality, accuracy error, time
consumption, and operation difficulty. The research findings reveal that: (1) Under the condition of a single landslide aerial
photography area of up to 2.23 km?, Pix4D Mapper software generates orthophoto maps of the highest quality that meet the
requirements for large-scale mapping; (2) DJI Terra and Pix4D Mapper have the best performance in terms of accuracy error,
with the mean square error of 20 inspection points in the plane and vertical axis not exceeding 10cm and 30cm, respectively.
Comprehensive comparison results indicate that Pix4D Mapper software demonstrates the most advantages in analyzing large-
scale individual landslide disasters; (3) Based on the remote sensing interpretation of digital landslide maps, the basic digital
information of the landslide is obtained, and a comprehensive landslide disaster database is established by storing the digital
landslide information using GIS software. In conclusion, image-free UAV aerial survey technology holds significant advantages
in the rapid establishment of future landslide disaster databases, emerging as an important research direction that provides
technical and data support for swift analysis of landslide disaster prevention and emergency investigations.

accuracy evaluation;
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Table 5 Accuracy requirements for aerial photogrammetry

techniques
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Table 6 Comparison of processing time for software
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Table 7 Comparison of software usability
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Table 8 Results of expert rating method
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Fig. 7 Remote sensing results
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