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" Training image
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Clear all;

Close all;

Clc

simul_size = [64, 64];  %size of the simulation grid: y x z

Bunch=5; %size of patch

mode_cond=1, %maode of conditioning: conditional: 1 unconditional: 2
Path mode=1; %path simulation: horizontal: 1 vertical: 2 random:3

%Iloading training image
Load ('TI_A.txt);
ti_size= [size (TI, 1) size (T, 2)];
%Iloading conditioning data
Load ('TI_A_Cond.txt");
%defining simulation path
path_sim =ones (1, simul_size (1)*simul_size (2));
If Path mode==1
For i=1:simul_size (1)
For j=1:simul_size (2)
path_sim((i-1)*simul_size(2)+j)=(j-1)*simul_size(1)+i+((k-
1)*simul_size(1)*simul_size(2));
End
End
Else
path_sim =1:simul_size (1)*simul_size (2)*simul_size (3);
End
%creating empty simulation Grid
Simul = Nan (simul_size (1), simul_size (2), simul_size (3));
%put conditioning data within SG
If mode_cond==1
For i =1: size (data, 1)
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%finding coordinate of data points
Dataid = (simul_size (1)*(data (i, 2)-1)) +data (i, 1));
Simul (dataid) = data (i, 4);
End
id_hard_da= (simul_size (1).*(data (: 2)-1)) +data (: 1));
End
%Ilooping of simulation
While ~is empty (path_sim)
%finding where we are in the simulation
[Ysim, Xsim]=ind2sub (size (simul), path_sim (1));
%creating data event
[Template]=create template (Ysim, Xsim, Bunch, simul, simul_size);
If is empty (template) ==1 %there is no conditioning data
Row=randperm ((ti_size (1)-(row_patch-1)), 1);
Col=randperm ((ti_size (2)-(col_patch-1)), 1);
Simul (ysim: ysim+ (row -1), xsim: xsim+ (col_patch-1)
Else
[Distance]=distance function based on FFT (Template, TI, xsim, ysim, Bunch);
[~, ss]=sort (distance_1 (:));
k=randperm (10, 1);
ID=ss (K);
[Y, x] = ind2sub (size (TI), k);
pattern=TI(y:y+(row -1),x:x+(col -1));
simul(id_si_1(1:row,1:col))=new pat;
path_sim (id_simulated) = []; %Removing coordinate of simulated data from
simulation path
End
If mode_cond==1
%calculating reproduction rate
a=simul (id_hard_data);
Hard data=data (: ¥);
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corr2 (a, Hard data)

End

% Visualizing

Imagesc (simul)

Hold on
scatter(data(:,2),data(:,1),30,data(:,¥),'o’", filled")
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Abstract

Direct sampling bunch pasting algorithm has been proposed in multiple-point geostatistics.
The fraction of training image which is searched and considering a threshold for distance
between patches which are extracted from simulation grid and T1, are two limits for reducing
the time of calculation. Although these parameters reduce the calculation time, but they have
negative impact on continuity of structure and reproduction rate of conditioning data due to
disregarding a fraction of TlI's patterns.

The aim of this study is to provide a method to reduce the calculation time. In this way
the limits of direct-sampling are ignored. In this study the direct-sampling bunch-pasting
algorithm has been changed to use the Fourier transform in the process of template matching
in TI. Two artificial training images has been used to generate some conditional and
unconditional realizations.

According to the simulation results of direct sampling bunch pasting and direct sampling
based on Fourier transform, using of FFT makes some improvement:

e Itincrease the continuity of structures.

e It doubles reproduction rate of conditioning data in average.

e The calculation time for realizations which are generated by using of Fourier

transform is 6.4 percent of minimum calculation time of direct sampling bunch
pasting algorithm.

Keywords: multiple-point geostatistics, direct sampling bunch-pasting, Fourier transform,
direct sampling based on fourier transform, continuity of structure, time of calculation,
reproduction rate,
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