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Introduction: We are evaluating the ability of an evolutionary algorithm (EA) to select the best model from a set of different PDE models that describe the spatial dynamics of invasive species. In effect we are using the EA to direct a competition among a community of different models, where each model is represented by a population of virtual individuals that are unique instances of the model structure. Mutation and recombination of the model parameters occur among all the individuals of all the models, and a common fitness function is used to determine the fitness of all individuals. The fitness function uses the Akaike Information Criterion to account for the number of parameters of the particular model, and the goodness of fit of the model, when compared against ground-truth data. 

Methods and Materials: Our evolutionary algorithm is built with PGAPack (Levine 1996), a public domain, parallel genetic algorithm function library written in ANSI C, and available from Argonne National Laboratory (www-fp.mcs.anl.gov/CCST/research/reports_pre1998/comp_bio/stalk/pgapack.html). We have built a graphical user interface for PGAPack that allows complete control of the algorithm parameter settings at initialization and during a run. Storage and retrieval of results, and both 2D and 3D visualizations are also available through the GUI during a run.

Results: Preliminary testing has been done with a community of polynomial models of increasing order up to six parameters. For these tests the ground-truth data was generated with a three-parameter polynomial. Figure 1 shows a screen shot of the GUI and some output during a run. The graph above the GUI shows the model output from the best-evolved individual at generation 30 (data in green), as compared to the ground-truth data (red). A population of 200 individuals takes about 200 generations to evolve an individual whose model output precisely matches the ground-truth data.  
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Conclusions: Results to date suggest that this approach to model selection is feasible. The next phase will test this method with the more complex PDE models.
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Figure 1. Screen shot of the graphical user interface to PGAPack with a 2D visualization of the run in progress.











