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Kernel matrix Summary

Inverse modeling Modeling of gravity data includes forward and inverse modeling techniques.
Gravity To solve the forward problem, we divide the half space below the ground
Calculation time surface into small blocks (cells) with constant density contrast and compute
Ovoid polymetallic deposit the kernel matrix. There are various analytical and numerical methods for

calculation of the kernel matrix. Analytical methods have good accuracy but

are time consuming. Numerical methods are faster and less accurate than

analytical ones. The Plouff analytical method is an accurate method for

computation of the kernel matrix but it is time consuming. The point mass
numerical method needs less computation time than that of the Plouff method. However, for calculation of the first two
rows of the model parameters, this method does not have good accuracy. In this paper, a new combined method is
presented in which the Plouff and point-mass methods are combined, and as a result, the computational speed is
improved while a good accuracy is also obtained. In this research, the first two rows of the model parameters are
calculated analytically, and then, the next rows are calculated by point-mass numerical method. To validate the
proposed method, it has been tested based on a synthetic model and a real gravity data from the Ovoid Ni- Co- Cu
deposit in Canada. The obtained results show that the computation time improves significantly while the error is very
small with respect to the cell dimensions.

Introduction

Inversion of gravity data is one of the most important steps in the quantitative interpretation of practical gravity data. In
order to inverse the data, first, we compute a kernel matrix using the forward method. The computation has a high
calculation burden and time. There are analytical and numerical methods for computation of kernel matrix. In this
paper, we have proposed a combined method for accurate and fast calculation of the kernel matrix.

Methodology and Approaches

In this paper, we have combined the Plouff and point-mass methods for computation of the kernel matrix. The point-
mass approximation dramatically speeds up the processing time while yielding good results. However, the point-mass
method cannot calculate the elements of the kernel matrix that belongs to the first two rows of the subsurface
accurately. In the proposed method, the elements of the first two rows of the model are calculated analytically using the
Plouff technique, and then, the next rows are calculated by point-mass numerical method. The proposed method has
been applied on both synthetic and real gravity data (from Ovoid deposit) to show its reliability for gravity inversion. In
this study, we have used reweighted regularized conjugate gradient method for focusing inversion of gravity data with
the minimum support stabilizing functional.

Results and Conclusions

The inversion results of both synthetic and real data show that the proposed method is faster than the Plouff analytical
method, and it is more accurate rather than the point-mass technique. The approximate time for computation of the
kernel matrix in the synthetic data is up to 8.5 times faster, and in real gravity data, it is 7.3 time faster. The error is very
low in both methods. The smaller size of the cells leads to smaller error.




