55 40 55 11 K AR Vol.40 No.1
2026 4= 2 H Journal of Soil and Water Conservation Feb., 2026

DOI:10.13870/j.cnki.sthexb.2026.01.004 CSTR:32310.14.stbexb.2026.01.004
RS R RO BT UAV-SIM s 25 2000 AR 11 85 g St/ DN 0 SORS 240 I My 2 (7] K R Fp2 4, 2026, 401D : 381-391, 404,
LI Xiaochan, XIN Zhongbao. Fine terrain construction of small watersheds in Loess Plateau considering UAV-SIM point cloud data characteristics

[J]. Journal of Soil and Water Conservation, 2026, 40(1):381-391,404.

E T UAV-StM = = HIBF TR
BT E/NRIBEHEEEE

FEW A7 BE
ezt ol R 22K L Ok H2= B, Jb T 100083)

@ E:[B/] M#FA UAV-SIM(unmanned aerial vehicle structure-from-motion) i z= [ b T #43 $2 BOR B
SR EE DR P R A AR X AR 2 I A A B AT e AR AR B (dlgital elevation model, DEMD# . [53&6] 1
KB 23 [ ], R UAV-SIM $s 25 158G b 17 8 2= 25 (8] 23 A 4 AF 09 3 18 5 42 U5 7 (spatial distribution
feature-based ground extraction, SDFGE) , I ¥R FTFE b RS M I 3¢ BE AH DY 2 55 F2 R0 0 22 %88 J3 )t T A5 12 B
KM . [Z5R] D SDFGE S & #EAT M M sl 82 B0 | 28822 13,6800, Il 2K 224 12,9204, BhiR
299 13.40% , 1 H CSF 335 70 9l B A% 1.16 26 .6.0200 .2.79 06 . 2)SDFGE 5 ) DEM 14 JE A BE 1 243 22
(0.56 m), b CSF 535 (0.73 mDFAK 23.29 %6 , AR 22K 1.57 m, AHEL T CSF H L (1.81 m)F#AK 13.26 6. 3)%E
S PPN R b RUBE b TR 38 B AR 5 R 5 8 B S PR R Tt T R R IR S . (4538 ] $84  SDFGE
SRV T o i M T A 2 25 TR0 43 A AR B0 8 R o T 7 AR X b TRT A B TBORS B, A 7K AR 3R M
o i e B DEM 80 3R BUR HEAIR A s B i ik e 2

KR :SIM; AT Ak 5 BT m AR S IR o A R

HESES P237.1 X ERFRIRAG : A X EH S :1009-2242(2026)01-0381-11

Fine Terrain Construction of Small Watersheds in Loess Plateau Considering
UAV-SfM Point Cloud Data Characteristics

LI Xiaochan, XIN Zhongbao
(School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)
Abstract: [ Objective ] To improve the accuracy of ground point extraction from unmanned aerial vehicle structure-
from-motion (UAV-SfM) point clouds, and to construct high-precision digital elevation model (DEM) for
complex terrain in the hilly and gully region of the Loess Plateau. [ Methods] At large spatial scales, this study
utilized a spatial distribution feature-based ground extraction (SDFGE) method that considered near-ground point
clouds using UAV-S{M data. It further investigated the effects of plot scale, terrain slope, vegetation coverage,
and point cloud density on ground point extraction accuracy. [ Results] 1) The Type I error, Type II error, and
total error of ground point extraction using the SDFGE algorithm were 13.68%, 12.92%, and 13.40%,
respectively, showing reductions of 1.16%, 6.02%, and 2.79%, respectively, compared with the CSF
algorithm. 2) For DEM construction, the SDFGE algorithm had an average error of 0.56 m, 23.29% lower than that
of the CSF algorithm (0.73 m). The standard deviation was 1.57 m, 13.26% lower than that of the CSF algorithm
(1.81 m). 3) A quantitative evaluation was conducted on the effects of plot scale, terrain slope, vegetation coverage,
and point cloud density on ground point extraction. [ Conclusion] The proposed SDFGE algorithm significantly

improves the accuracy of ground point extraction in the hilly and gully region of the Loess Plateau by integrating the
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spatial distribution features of near-ground point clouds, offering a low-cost and efficient solution for obtaining high-

precision DEM data for soil and water conservation monitoring.
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Fig. 6 Error spatial distribution of DEMs generated by different filtering algorithms
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Fig. 10 Error assessment of point cloud filtering under different vegetation coverage levels
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