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Accurate velocity estimation of acoustic correlation log
based on weighted least squares
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Abstract: An acoustic correlation log utilizes the weighted least square method to determine objective function and
the sequential quadratic programming to estimate velocity. The calculation of weights is modified by considering the
characteristics of the spatial-temporal correlation of bottom echo. The correlation function and the weight function all
have the bell-shaped form. Along with the decrease of the correlation function width or the increase of the distance of
the correlation point away from the peak, the mean value of correlation coefficient decreases and its distribution in-
creases, then the weight of the corresponding term of the correlation coefficient in the objective function should also
decrease. Under this circumstance, a parameter ¢, which can adjust the width of the weight function, is introduced to
enhance the consistency and the accuracy of velocity estimation. The adjustment parameter p is determined in the
calibration of an acoustic correlation log, and different devices may have different adjustment parameters. Trial data
has proved the effectiveness of this method in improving the velocity measurement accuracy of different acoustic
correlation logs.
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