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3D spatial distribution estimation considering nonstationary in the depth direction and
improvement of calculation efficiency by Kronecker product
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Three-dimensional spatial distribution estimation of the geotechnical property is performed on the measured
data using Gaussian process regression, and a blind test is performed to examine the accuracy. When the
non-stationarity of the standard deviation of the random field is considered in the depth direction, the
improvement of estimation accuracy is confirmed than the stationary case. It is also shown that the calculation
cost is greatly reduced by using Kronecker product when estimating the parameters of the random field by the

maximum likelihood method.
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Fig. 1 Plan view of observation data and estimated position.
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Fig. 2 SD of each depth and observation data at several points.
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Fig. 3 Comparison of estimates and true values for cases
non-stationarity and stationarity.
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Table 1 MLE and calculation time. gfﬂ 5;
SOF ML calculation time[sec] ‘éf? 3 K]
SD . . SP . Kronecker a 2=
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Product <+ 1
non- I | T 1 |
. . 3.93 0.99 |0.88 32721 108 0 5 10 15 20
stationarity Distance (m)
Stationarity [1.38|  3.75 0.69 091 67248 229 i . . .
Fig. 4 Spatial distribution estimation of cross-sections a-a'.
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