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Tab. 1 Data Description for Each Sample

B IRk PIIRE SR MIXmiMha  CPEIEREE/m mREARHEEmM R R Im
s-11 19607 2179 4.05 0.69 29.2 0.5
s-21 9076 1009 1.43 0.63 0.6 0.5
5-22 20,253 2251 3.4 0.64 2.8 0.5
s-31 14,000 1556 2.82 0.75 0.9 0.5
s-41 5041 561 1.75 0.51 35 0.25
s-51 12,555 1395 9.99 1.72 15.1 1
5-52 18,100 2012 1355 1.74 28.8 1
s-53 29,690 3207 20.4 1.61 17 1
s-61 30,468 3386 22.39 1.55 7.1 1
s-71 12,487 1388 8.73 1.72 3 1
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Tab. 2 RMSEs of Different Interpolation Methods/m
Wil IDW  OK  RBF Ak

s-11 0.588 0.565 0.588 0.534
s-21 0.073 0.074 0.072 0.068
s-22 0.201 0.216 0.195 0.163
s-31 0.082 0.080 0.080 0.074
s-41 0.271 0.265 0.238 0.169
s-51 0.237 0.169 0.183 0.145
s-52 0.577 0.472 0.482 0.397
s-53 1316 1.346 0.877 0.689
s-61 0.307 0.326 0.278 0.204
s-71 0.232 0.272 0.214 0.176
“FH{E 0.388 0.379 0.321 0.262
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Tab. 3 RMSEs of Different Interpolation Methods/m

Iy R Ny
IDW OK RBF i

B TIN %
100% 201 174 194 1.76 1.61
70% 224 181 201 1.85 1.67
50% 251 197 225 2.01 1.81
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Ty 242 195 2.18 1.98 1.80
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Abstract: Obijectives: In the process of digital elevation model (DEM) modeling, the existing
interpolation methods do not take into account the local topographic characteristics near the
breaklines, which makes the elevation of the local area of the breakline smoothed, thus leading to
topographic distortion. Methods: A weight function with respect to considering the characteristics
of breaklines is constructed, and a weight radial basis function (RBF) method is proposed. The
new method makes full use of the gradient and direction information of the sampling points near
the fracture line. First, the distance between the sampling point and the point to be sought is
calculated adaptively by capturing the structure tensor of each sampling point, and then the
distance is used to assign a suitable weight to each sampling point, and finally the DEM modeling
is realized by using weighted interpolation. Results: Real-world examples on 10 public and 1
private dataset of DEM construction with airborne LiDAR point clouds indicates that (1) the
calculation results of each interpolation method gradually decrease with the decrease of sampling
points. (2) Compared to RBF and the classical interpolation methods including inverse distance
weighting(IDW), ordinary Kriging(OK) and constrained triangulated irregular network (TIN), our
method has a better ability to maintain terriain features in the breakline area. Regardless of sample
density, our method is always more accurate than the other methods. Conclusions: Overall, the
proposed method with the merit of terrain feature preservation is helpful for the construction of
high-accurate DEMSs, which play an important role in some geoscience applications with data
quality as the most important factor.
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