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Comparison between the Boxcar and Cubic B-spline Functions
in Estimating Displacement Fields by Basis Function Expansion
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In estimating continuous displacement fields from spatially discrete GNSS data, the method of basis function
expansion is a powerful tool. In this study, we quantitatively compare the performance of the boxcars with that of
the cubic B-splines, changing the basis-function interval. It is found that at least about 2.5 = 6.25 times as many
boxcars as cubic B-splines are needed to achieve similar performance. In the method of basis function expansion,
the computation of inverse matrices is the most time-consuming process; the computational cost of the inverse of a
dense matrix is generally proportional to the cube of the matrix size (the number of basis functions). Therefore, the

computational cost to compute inverse matrices for the boxcars is about 250 times as much as that for the cubic B-

splines.
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Fig. 1. Eastward (left) and northward (right) velocity
fields estimated by cubic B-spline functions
with L = 15 km. Yellow dots represent the
locations of GEONET stations.
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Fig. 2. Relation between residual and RMSE15. Boxcar
(blue) and cubic B-spline (orange) functions are
used as basis functions. Attached numbers

represent the basis-function interval L [kml].



