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3D Geological Modelling Based on Kriging and
Marching Cube Algorithm
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Central South University, Changsha 410083 )

Abstract It is a tough challenge for the geologists to model 3D shape of geological factors because of the complexity of geo-
logic architecture and the insufficiency of exploration data. This paper presents research on modeling 3D shape of geo-bodies
and geo-fields through 3D interpolation and iso-surface constructing from limited and scatted exploration data. The Kriging
algorithm, as its favorable for revealing asymmetrical and anisotropic distribution of data in the geo-field, is used as the 3D
interpolation method to convert the insufficient and random-arrayed data set into sufficient grid data set. The iso-surfaces are
auto-created from the scatter data through Marching cube algorithm. The above processes are achieved through VC + +. net
and OpenGL programming. By application of the above methods, the 3D iso-surfaces of ore grade from drill data and inversely
deduced resistance from magnetotellurics surveying data are simulated. Compared with the traditional methods, this produces
for us good results and can be used as more convenient and effective tools for 3D visualization in geo-exploration.
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Tab.1 Drill data
B R TR

h B e L X Y Z R (m) fisiffi (©) EVAGS) &
-220 0 ck0-14 818.76 4 263.397 —-226.417 91.91 12.3 33.1521

-220 0 ck0-15 818.7 4 263.5182 —-226.217 105. 81 8 35.3135

-220 0 ck0-16 818.4649 4263.342 —-225.917 50. 16 30 36.1707

-220 0 ck0-17 819.2379 4263.2612 -227.117 51.1 -12 34.0737

-220 0 ck0-18 819. 1849 4263.2612 -227.317 36.26 -38 35.0742

-220 0 ck0-19 812.7649 4260.5472 -226.017 34.06 2.3 214.4053

-220 0 ck0-20 813.2499 4260. 8402 -225.617 32.78 41.3 216.2235

Bl R IBORE B

T4 AT FERES EAEE(m) ZgiEE(m)  #ER(m) B (m)  Cufhfi(% ) Fe fhfi(% ) S&Bi(%)
CK3RE-19 1 9 80. 91 82.7 1.79 1.4 0. 046 45.5 0.08
CK3RE-19 1 10 82.7 84.49 1.79 1.4 0.753 48.2 1.21
CK3RE-19 1 11 84. 49 86.27 1.78 1.4 2.119 49.1 2.87
CK3RE-19 1 12 86.27 88. 02 1.75 1.4 3.636 45.23 8.32
CK3RE-19 1 13 88.02 89.77 1.75 1.4 1. 109 49. 85 3.69
CK3RE-19 1 14 89.77 91.55 1.78 1.4 1. 305 52. 14 4.19
CK3RE-19 1 15 91.55 93.36 1.81 1.4 1.742 46. 34 4.28
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