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A Source Static Correction Algorithm in Crosswell Tomography
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Abstract : In crosswell ray tomography, the resultant velocity structure could be affected by source static, first-arrival-
time picking errors, convergence to a local minimum due to an inappropriate initial velocity model and etc. In the paper,
I propose an algorithm that automatically correct the souce static among these error-prone factors. The algorithm
automatically corrects source static using the picking times’ differences along the source direction. The application of
the algorithm to real data produces a quite satisfactory result. The algorithm seems to be helpful for users to apply the
souce static correction consistently and to acquire accurate velocity structure.
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Fig. 1. Acquisition geometry.
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Fig. 2. Crosswell seismic raw data. Left: commom shot gather for shot depth of 30 m. Right: Common receiver gather for receiver depth of 30.
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Fig. 3. First-arrival-time picked in the first survey line (upper) and
in the second survey line (lower).
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Fig. 4. First arrival time differences along the source direction in the
first survey line (upper) and in the second survey line (lower).
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Fig. 5. Average first arrival time differences for each source in the
first survey line (upper) and in the second survey line (lower).
Dashed line represent the best fitting 2™ order polynomial to the
average time differences for each survey.
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Fig. 6. Thresholded time differences for each source in the first
survey line (upper) and in the second survey line (lower). Dashed
line represent the source static amount obtained by integrating the
differences for each survey.
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Fig. 7. Source Static corrected first arrival times in the first survey
line (upper) and in the second survey line (lower).
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Appendix

data=load('picking_time.dat');
%(ng by ns matrix format)
delta_t=0.000125;
pick_error = 3. * delta t
poly_order = 2

% trace sampling interval

figure; surf(data); rotate3d;

% read ascii type picking times

% allowable picking time error
% polynomial order used to fit
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% visualize the data in 3D surface
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diff_data = zeros(size(data));
static = zeros(1,size(data,2));
ng = size(data,l);
ns = size(data,2);

for i = 2:ms, % step 2
diff_data(:,i) = data(:,i) - data(:,i-1);

end

diff_mean_data = mean(diff_data); % step 3

static = diff_mean_data;

x = [1:ns]; % step 4
[pa,s] = polyfit(x,diff_mean_data,poly_order);
fit_data = polyval(pa,x);

static = static - fit_data; % step 5
for i = 1:ns, % step 6
if ( abs(static(i)) < pick_error )
static(i)=0.;
end
end
for i = 2:ns, % step 7
static(i) = static(i-1) + static(i);
end
for i = l:ns, % step 8

data_corr (i) = data(;,i) - static(i);

end
figure; surf(data_corr); rotate3d; % visualize the data_corr in 3D surface
fid = fopen('corrected.txt',' w");

fprintf(fid, %12.8f\n",data_corr"),
felose(fid);



