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Abstract
Summary

The seismic well tie is an essential stage in seismic
interpretation. It relates rock physical properties measured
in a borehole with time travel data recorded during seismic
reflection activity, providing the correct identification of
seismic horizons (White & Simm, 2003). It is possible to
establish the time-depth model using the checkshot profile
data to guide the positioning of the wavelets that composes
the synthetic traces concerning the main seismic events.

We commonly define that the smaller is the distance
between samples in the feature space, the more two
samples are similar (Ertel, 2018). Applying the idea behind
this statement over an n-dimensional feature space to build
a regression model indicates that the K-Nearest Neighbor
algorithm can predict the value of a sample. Thereby, this
algorithm was implemented and optimized to estimate the
sonic log data in order to carry out the seismic well tie and
compare the two synthetic seismic traces generated.

The dataset adopted in the experiments holds numerical
and categorical information of twenty-one wells containing
Gamma-Ray (GR), Deep Induced Resistivity (RILD), Short
Induced Resistivity (RILS) logs, and Geological Formation.
Twenty of them were applied to train the regression model,
while the last one was separated to be the blind test. The
density, sonic, and predicted sonic logs made it possible to
generate synthetic traces from the blind test. We evaluate
them through the visual analysis of their peaks and
amplitudes, as much as the seismic well tie of both
synthetic traces with the surrounding seismic data, aiming
to verify if the predicted slowness log can replace
measured data in well tie procedure.

Results

During the sonic data prediction stage, we performed the
holdout cross-validation method in which 75% of the
dataset was used to train the regression model, whilst the
other 25% was used to evaluate the built model’s
generalization capacity. Furthermore, the parameter
optimization by minimizing the mean absolute error (MAE)
in training and test data points out that the number of
neighbors equals 15 produces the most suitable regression
model. The train and test dataset MAEs were respectively
6.51 ps/ft and 7.10 ps/ft. In the blind test, the MAE was

12.26 ps/ft. In the second stage, the synthetic traces were
generated. Afterward, the synthetic traces are shown in
Figure 1, together with the sonic, acoustic impedance log
and the reflectivity series.
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Figure 1 — Synthetic traces generated from the sonic log data and
the predicted slowness log data. The three time intervals
highlighted by the red lines indicates the main contrasts of
acoustic impedance that characterize the leading seismic events.

Conclusions

The comparison between the two synthetic traces showed
promising results with regards to the visual analysis of the
peaks and amplitudes of the main seismic events. Both
traces look similar, especially in relation to the alignment of
the wavelet peaks. The results also presented a good
Pearson correlation between both synthetic traces: 0.7.
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