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Patch-based multiple-point geostatistics

• Better continuity

• Less CPU

• Less conditioning flexibilities

From Rezaee et al., 2013

Pixel-based Patch-basedNon-simulated
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Data event to search TI
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Alternative Training Images (ATIs)

• Should not be a mere copy

• Should keep its fidelity to Original TI

Original TI

Alternative TI

Pattern Synthesis Simulation
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•

• Training Images (Channels, Carbonates, Fractures)

•

•

•

•

6/30



TI1&2

Schooner Cays Carbonates, Bahamas Tista Fan, Bangladesh
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TI#3&4
Curvilinear Channel Fractures
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Coded TIs
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•

•

• Unconditional 2D simulations
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TI#1, Simulation Using Continuous Data

Training Image Simulation

500x700 500x700
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TI#1, Sample Simulation
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TI#2-Sample Simulations-SNESIM Model
Training Image
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Simulation

600x350
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TI#3, Sample Simulations

Training Image Simulation#1 Simulation#2 Simulation#3
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TI#4, Simulation Using Continuous Data
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TI#4, Sample Simulation

Training Image Simulation
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Simulation
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• Simulations Using Rotation and Affinity
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•
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Rotation and Affinity

Original Data event

Affined Data event

Rotated Data event

From Caers and Zhang, 2004 19/30



Secondary Variables, Rotation
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TI Rotation Map
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Secondary Variables, Affinity

1600x1600400x400 1600x1600
not shown in scale

TI Affinity Map

One sample simulation
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Secondary Variables, Affinity & Rotation
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Secondary Variables, Rotation
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Secondary Variables, Rotation
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Validation

Transition Probability in Simulation vs. TI

26/30



Validation, TI#1

F#1

F#2

F#3

TI#1 Simulation
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Validation, TI#1
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CPU Time

#points in TI: 0.35 million

#points in simulation grid (million)
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Conclusions

• Reproduction of texture and structure as in TI

• Simulations using limited databases

• Computational Efficiency

• Simulations using both continuous and categorical data
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THANKS
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TI#2
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Training ImageInterpreted Image



TI#1, Multi-Facies, Sample Simulations
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Training Image Simulation#1

400x400

Simulation#2 Simulation#3
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TI#1, Multi-Facies, Sample Simulation, Large Grid
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Training Image

Simulation
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TI#1&4, Extra Simulations



TI#1
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Reference Image

Bahamas
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Reference Image

TI#2
Tibet

Rangpur Division, Bangladesh



Validation, TI#1
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Validation, TI#1
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