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. o . Summary
Nonlinear gravity inversion Gravity inversion is a classical tool in applied geophysics. Inversion of
Potential fields basement relief of sedimentary basins is an important application among the
Global optimization ] nonlinear techniques. Classically, local deterministic optimization techniques
Imperialist competitive algorithm  haye peen employed to solve the non-linear gravity inverse problem. Swarm
Sedimentary basin intelligence algorithms, such as ant colony algorithm or particle swarm

optimizers, are promising alternatives to classical inversion methods. In this

study, imperialist competitive algorithm (ICA), was designed and utilized for

two-dimensional (2D) gravity inversion of basement relief in sedimentary
basins. Reliability of this technique was tasted by modeling of gravity data acquired from a synthetic model, and then,
the synthetic model parameters were obtained from this modeling approach with acceptable accuracy. Moreover, the
results of utilizing this approach on noisy data showed that this approach was robust to the presence of noise in the data.
For the case of real data, this approach was applied on a real gravity profile in Atacama Desert (north Chile) and the
results were confirmed with previously published works related to this area. Generally, compared to techniques already
proposed for 2D nonlinear gravity inversion, the ICA technique, proposed here, appears as a powerful tool for
estimating the basement relief of sedimentary basins.

Introduction

Gravity inversion is a classical tool in applied geophysics. Gravity inversion is defined as a procedure that constructs a
model of subsurface density variation or geometries from gravity measured data and other prior information. Gravity
methods have been vastly used to estimate the basement of sedimentary basins. Bottom relief determination in
sedimentary basins is a common task, as a former step for different posterior studies in oil and gas exploration, etc. A
common way to approach this problem consists of discretizing the basin using polygons (or other geometries), and
iteratively solving the nonlinear inverse problem by local optimization. This procedure provides a solution that is highly
dependent on the initial model and on the prior information that are used. Besides, due to non-linearity of this inverse
problem, local optimization methods would fail whenever there is no reliable initial model. Global optimization
methods, particularly methods based on dwarm intelligence algorithms, such as ant colony algorithm or particle swarm
optimizers, are promising alternatives to classical inversion methods because the quality of their solutions does not
depend on the initial model, and also, they do not use the derivatives of the objective function. In this paper, imperialist
competitive algorithm (ICA) as one of new evolutionary algorithms, is used to solve the non-linear gravity inverse
problem.

Methodology and Approaches

ICA algorithm mimics the competition between imperialist countries to control more colonies in order to strengthen
their empires through a process of imperialistic. In recent years, ICA has been applied in many optimization problems.
In this study, ICA was designed and utilized to 2D gravity inversion of basement relief in sedimentary basins. For this
purpose, we developed a computer code as a MATLAB-based program. For validation of this developed algorithm, it
was tasted on both synthetic example (including free noise data and data with presence of white Gaussian noise) and a
real dataset from Atacama Desert (north Chile).

Results and Conclusions

Modeling of the data from the synthetic model using the developed algorithm was carried out, and acceptable results
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were obtained. As a result, topography of the basement in the synthetic model was obtained from this approach with
acceptable accuracy. Furthermore, the results of applying this algorithm on noisy data indicate that this approach is
robust to the presence of noise in the data. Finally, the reliability of the proposed method for the inversion of a real
gravity profile in the Atacama Desert was tested, and the results were confirmed as the results of this modeling are in
good agreement with previously published results from this area.




