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. Developed a MPS tool in GeoScene3D
. Part of the GAP Project

. How to utilize MPS — realizations?

Workflow:

Run MPS Compute the Convolve with a Find maximum

Simulations Entopy Gaussian Kernel entropy
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Multiple Point Statistics (MPS)
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S eeosceren Workflow of the Method
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Run MPS Compute the Convolve with a Find Maximum
Simulations Entopy Gaussian Kernel Entropy
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Make a Training Define Hard/Soft : : Alternatively
Run Simulations
Image Data compute E-Maps

Step 1. Generate Soft Data
C1-Prob

Resistivity Data Resistivity Grid

3. Run Simulations

Step 2. Generate Hard Data

Training Image

Borehole Data Category Grid
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(S seosceren The Training Image (T1)
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Horizontal slices 3D View
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> 3D Grid: 61x61x21 Voxels
> Total # Voxels: 78141
> Voxel Size: 50x50x10 m
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Seeosceren Hard and Soft data

..by 1eGIS

Borehole Data
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Simulation Setup:

» The Snesim Algorithm

» Template Size: 5-5-3

» 5 Multiple Grids

» Random Simulation path

4 realizations

Simulation Results
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The Shannon Entropy from Information Theory:
S = —Z(Pi log,P,)
i

» Sis proportional to uncertainty
» S =1 indicates max uncertainty — No information
» S =0 indicates no uncertainty — Fully informed.

» Equal number of outcomes for all chategories in a pixel/voxel
from a simulation result in S=1
» All outcomes in pixes/voxel has the same category: S=0
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Seeoscencn Gaussian Kernel
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Smoothed Dirac Delta in 3D.

3D Gaussian Kernel with ellipsoidial shape of 11*11*5 cells. 500m x 500m x 50m
Std.of 3,3 and 1

Horisontal slize
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Results

1 — Entropy in the upper 10 meters.
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1 — Entropy in the upper 10 meters.
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MPS Realizations represent different Geologic scenarios
The Entropy provides information on the certainty/quality of our probabilistic model
Convolving the Entropy model allows including the surrounding information content

Obtaining information (e.g. by drilling) at the location with highest entropy will update
the probabilistic model the most

Necessary to apply a Gaussian Filter, or is the spatial information already
represented in the MPS realizations?





