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Abstract
Event-related functional magnetic resonance imaging (ER-fMRI) is a pioneering brain mapping technology. Due to the high cost and complexity of ER-fMRI experiments, efficient designs that help to render precise and valid statistical inference are crucial. To obtain good ER-fMRI designs, Kao, Mandal, Lazar and Stufken, 2009, NeuroImage, 44: 849-856, propose an efficient approach. While demonstrated to outperform other methods known hitherto, their approach fails to take full account of the link between the two statistical goals, namely detection of active brain voxels and estimation of the hemodynamic response function. In contrast, here we consider a nonlinear model to accommodate both goals in a unified setting. Under this model, we define design criteria for evaluating designs and adapt a knowledge-based genetic algorithm to search for good designs. Designs that we obtain are compared to those currently in use by researchers.
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