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Slope DEM extraction and accuracy analysis based on multi-source reference data
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(1. School of Civil and Surveying & Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi,

China;2.School of Resources and Civil Engineering, Gannan University of Science and Technology , Ganzhou 341000, Jiangxi, China)

Abstract: Reference DEM is indispensable and important data in the accuracy analysis of INSAR DEM extraction.
Considering the abundance of available DEM data, how to choose reliable reference DEMs to meet the accuracy
requirements of DEM extraction for different terrains is an urgent problem in DEM extraction.In this article, ALOS
DEM of 12.5 m, STRM DEM of 30 m, and STRM DEM of 90 m were selected as reference DEMs. Based on two
Sentinel-1A images from 2020, DEM data on slopes in some areas of Dexing City was extracted. InSAR technology
was used to extract SIA DEM data from the experimental area, and ASTGTM DEM data as a reference. About 300
detection points were randomly selected using the detection point method, the corresponding evaluation indicators
were selected, and accuracy checks on S1A DEMs extracted from different reference DEMs were performed. The
research results show that the extracted SIA DEM has a higher accuracy when ALOS DEM with a resolution of
12.5 m is used as the external DEM, with its RMSE in experimental area A of 9.412 m. The extracted S1A DEM has
a relatively lower accuracy when ALOS DEM with a resolution of 90 m is used as the external DEM, with its RMSE
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in experimental area A of 10.293 m. This experiment guides extracting DEM from different terrains and can help

scholars better choose reference DEM when conducting InSAR experiments. The research results can provide

important technical support for slope disasters and early warning.

Keywords: multiple source reference data; InSAR technology; DEM extraction; precision analysis
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Table 1 Sentinel-1A image pair parameters used in experiments

TE FRAZA FRAG 5 ] BB Mkt UL ABA/Ce) s} ] 2k /d 23 [A] H 4k /m
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Table 2 DEM data parameters used in experiments

DEM ##is#Y I3 HEAR/m RATHLHY Ei'e 7 ot %o AR IR 28
12.5 m ALOS DEM 12.5 JAXA UTM/WGS84 <l6m
30 m STRM DEM 30 NASA 5 NIMA UTM/WGS84 <16 m
90 m STRM DEM 90 NASA 5 NIMA UTM/WGS84 <16 m
ASTER G DEM 30 LP DAAC UTM/WGS84 <12.1 m( HA)
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Table 3 Extraction accuracy of experimental area A
ZZH Std/m RMSE/m MAE/m Median/m Max/m Min/m
12.5 m ALOS DEM 10.350 9.412 8.713 0.916 44,998 -47.742
30 m STRM DEM 10.481 9.708 8.782 2.778 47.187 -48.016
90 m STRM DEM 10.751 10.293 9.284 3.508 48.062 -44.908
R4 ZTHRBREBUIEE
Table 4 Extraction accuracy of experimental area B
S E R Std/m RMSE/m MAE/m Median/m Max/m Min/m
12.5 m ALOS DEM 13.578 12.442 11.425 0.916 51.475 -52.586
30 m STRM DEM 13.784 12.708 11.522 1.899 52.257 -51.157
90 m STRM DEM 14.247 13.152 12.075 2475 56.047 -57.257
*5 EWRXCHRIEE
Table 5 Extraction accuracy of experimental area C
3G Std/m RMSE/m MAE/m Median/m Max/m Min/m
12.5 m ALOS DEM 20.350 24.412 16.713 1.257 60.047 -60.145
30 m STRM DEM 20.481 24.708 16.782 2.478 60.187 -61.578
90 m STRM DEM 20.751 25.293 17.284 3.568 61.462 -61.486
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