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Extraction and Analysis of Microtopographic Features of
Crop—Covered Slopes Based on SfM-MVS
JIANG Jinghai', ZHENG Zicheng', HE Shuqin’
(1.College of Resources, Sichuan Agricultural University, Chengdu 611130, China;
2.College of Forestry, Sichuan Agricultural University, Chengdu 611130, China)
Abstract: [ Objective ] The aim of this study was to explore the possibility of extracting surface microtopographic
features on crop-covered slopes, and realize three-dimensional modeling and dynamic monitoring of
microtopography under crop-covered conditions. [Methods] Using the SIM-MV'S (Structure from motion with
multi-view stereo) method, the maize-covered slope was used as the research object, and the bare slope was used
as the control. Based on the markers of bare slope and simulated microtopography, the extraction and accuracy
evaluation of surface microtopography under maize-covered conditions were carried out. [ Results] 1) The errors of
the control points on the maize-covered slope were less than 0.002 m, and the number of sparse point clouds and
dense point clouds were 2.1 and 2.6 times that of the bare slope, respectively. 2) The results based on C2C (Cloud
to Cloud) showed that 85.12% of the distances between maize-covered slope and bare slope point clouds were less
than 0.001 m. The results of DOD (DEM of Difference) method showed that 96.07% of the height differences
between maize-covered slope and bare slope DEM were less than 0.003 m, and the overall accuracy reached
millimeter level. 3) The microtopographic extraction of bare slope markers were closer to the actual values, and the
accuracy of length, width, and depth of markers in all directions was above 98%. Although the accuracy of the
lateral markers on the maize-covered slope decreased due to the superposition of vegetation, the accuracy was still

above 97%. [Conclusion] The measurement method based on SIM-MVS can be used as a high-accuracy
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measurement method to extract the microtopographic fluctuation characteristics of maize-covered slopes.
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Table 1 Codes and specific coordinates of control points on

the slopes m
1 15 X Y Z
1 —0.015 0 0.10
2 —0.015 0.40 0.10
3 —0.015 0.80 0.10
4 —0.015 1.20 0.10
5) 1.015 1.20 0.10
6 1.015 0.80 0.10
7 1.015 0.40 0.10
8 1.015 0 0.10
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Table 2 Errors of the control points on the slopes m
I T 4 o) ETRS) 1 R 22 XiR%E Y iR ZiR%E
1 0.001 637 —0.001 333 —0.000 409 —0.000 859
2 0.001 088 0.000 492 —0.000 959 —0.000 150
3 0.001 261 —0.001 181 —0.000 433 —0.000 099
4 0.001 626 0.001 000 —0.000 647 0.001 108
PRI AR )
5 0.001 859 0.001 743 —0.000 065 —0.000 641
6 0.001 029 —0.000 162 0.000 140 —0.001 016
7 0.001 615 0.000 266 0.001 257 0.000 979
8 0.001 638 —0.000 825 0.001 242 0.000 677
1 0.001 775 —0.000 629 0.000 320 —0.001 629
2 0.000 850 0.000 298 —0.000 795 —0.000 035
3 0.001 955 —0.001 455 —0.001 062 0.000 758
K 4 0.001 281 0.000 853 0.000 308 0.000 905
5 0.001 603 0.000 912 —0.000 318 —0.001 279
6 0.000 693 0.000 010 0.000 110 —0.000 684
7 0.001 146 0.004 620 0.000 288 0.001 009
8 0.001 561 —0.000 452 0.001 149 0.000 955
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Fig. 2 Distribution characteristics of camera poses estimated based on the SIFT algorithm
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Fig. 3 Schematic diagram of microtopographic feature extraction process for maize—covered slope based on SfM-MVS
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Fig. 5 Classification of the point clouds on the maize—covered slope and construction of microtopographic features
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Fig. 6 Distribution characteristics of the differences in point clouds between the bare slope and maize—covered slope
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Fig. 8 Cumulative frequency distribution of the differences between the measured and actual values of longitudinal marker
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