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Figure 1 Interpolation results of cross-validation
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Figure 2 Diagram of octree division
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Figure 3 Flow chart of spatial interpolation based on octree
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Figure 4 Spatial distribution of original sample points
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Table 1 Comparison of different interpolation methods

EMEARES AXHRZER KA /m AXHEZE AR/ ME/m 7R /m FERT /s
W52 B H (15 AMREAR ) 20.6 1.4 8.1 323
B S H (30 AMREAS ) 7.2 0.2 2.9 1 596

#2153 (400 m) 28.2 4.1 14.9 284

7 2 B 5 92 ( 800 m) 26.7 2.5 10.3 349

S BEES INAG (30 AMEEA 25 37.2 0.6 14. 8 525
AR 305 15.7 0.3 7.6 241
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Figure 5 Results visualization based on different interpolation methods
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Table 2 Interpolation results obtained by different

methods compared in spatial distribution
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Figure 6 Stratum structure rendering

IR A T T E B H A (30 MEA KD
SE BE B (800 m) A3 v LG A (5 AR SO vk
PEATIREOT A o 200 B SR N2 T I 2 ik
(30 MREAS 1) B9 0E v SR E M iR )2
YRR ML JZ= AR 75 8 120 104 AN (R, 2 T [ %
PS5 800 m) FY -1 v FL 45 4 {75 22 122 004
ANRELAS AR SOy 1 T 88 1324 fH fi. AL
THEWAGIE 1/3 BICR R . 8 BB R A
[7) 75 2% ) AT L A8 132N {EL A R B, 435l
RS T I 8 B H R (30 MREAR ) BT R B vk
(1800 m) Fyt 3 vg FL <5 47 {15 21 A4 B8 R AT 2
B G 7 fis o AT LA R S R R
A ST AR FEAR R 0 R UCT 23t B2
TACIE7) A SCTTIE AR (& 6) o

E7 BEEBEXSEEEEEEERER
Figure 7 Modeling results of fixed number

method and fixed distance method
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Modified Kriging Spatial Interpolation Algorithm Based on Octree Mechanism

WANG Jinxin', QIN Zilong®, CAO Zening’, CHEN Yihang®, SHI Yan®

( 1.School of Geoscience and Technology, Zhengzhou University, Zhengzhou 450001, China; 2.School of Water Conservancy
Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Neighborhood search is an important step in the spatial interpolation algorithm. Whether the neigh—
borhood range is properly selected has a great impact on the interpolation efficiency and accuracy. Aiming at
the problem that there were few studies on neighborhood search of interpolation algorithm, a neighborhood
search strategy based on octree considering the spatial distribution of discrete points was proposed in this
paper. Firstly, the minimal enclosing box of the sampling points was constructed and divided with octree, and
the sampling points were grouped into each divided box. Then, the spatial distribution of the interpolating
points was constrained by defining the point density. Finally, the above neighborhood search strategy is applied
to the ordinary Kriging interpolation model. In order to verify the feasibility of the proposed method, in true 3D
geological modeling, the proposed algorithm of this paper, the conventional Kriging interpolation based on
fixed distance and fixed number strategy, and the inverse distance weighted interpolation were all used to cal-
culate respectively, and the geological model was constructed from the data obtained from the interpolation. By
comparing the method of this paper with the traditional spatial interpolation methods, it was concluded that the
proposed method was superior to the traditional method in interpolation accuracy and efficiency when the same
number of points were obtained under the same conditions, except for the fixed number method of 30 sample
points. Although the fixed number method of 30 sample points had a slight advantage in accuracy, its calcula—
tion time is 6. 6 times longer than that of the proposed method. In addition, the proposed method improved the
time by 20% compared with the traditional method under the same conditions. Compared with the traditional
method, the proposed method reduced the redundancy by nearly 1/3 when using the interpolated data to con—
struct the geological model at the same level, thus improving the efficiency of calculation.

Keywords: octree; Kriging interpolation; point density; point spatial distribution; 3D geological modeling



