
In order to study smoothing methods it is of paramount importance to use made-up data where the true model is known.

Certainly in the usual application no representation of the true underlying function or surface is known, but if a method

approximates a variety of surface behavior faithfully, then we expect it to give reasonable results in other cases.

Consequently, the implemented methods were tested for accuracy on artificial data sets constructed by adding Gaussian

(normal) noise and/or outliers to different test functions.

Our test suite consists of 15 functions, some of them with multiple features and abrupt transitions. While all the test

functions are continuous, some of them have a discontinuous derivative at one point, what make smoothing and the

derivatives estimation quite challenging.

A dedicated GUI allows users to easily choose one of the functions, to add noise, outliers, and placement of the input

points. Nodes placement can be varied from a regular grid to a complete spatial randomness.

As doFORC is mainly dedicated to FORC diagrams calculation, the test functions  and  provide FORCs for

different types of Preisach distributions. For all other test functions the data can be generated either in a rectangular

domain or in a FORC style in the  half-plane.

Test Functions
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Probability density function (PDF) of the bivariate normal distribution:
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Lower cumulative distribution function (CDF) of the bivariate normal distribution:
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 standard deviation of the interaction field distribution
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Observation:  is obtained as a particular case for .
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Observation:  is obtained as a particular case for .
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Observation: for  the  is multimodal.
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Observation:  is smooth except for a first derivative discontinuity at the point .

11

12
Observation:  is smooth except for a first derivative discontinuity at the point .
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