A validation framework for neuroimaging software: the case of population receptive fields
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INTRODUCTION

® Neuroimaging software methods are complex, making it a near certainty that some implementations will contain errors.

® Modern computational techniques (i.e. public code and data repositories, continuous integration, containerization) enable the
reproducibility of the analyses and reduce coding errors, but cannot guarantee the scientific validity of the results.

® The framework is designed to check the validity of the tools.

® Use case: framework for population receptive field (pRF) validation.

® In addition to identifying limitations in four existing tools, the framework helped us develop better experimental mitigation methods.
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ISSUE: All tools recover the synthesized parameters in the

noisefree case, when same HRF used to synthesize and to solve.

There is an HRF dependence on size, for all tools, when a
different HRF is used for synthesis and solving.
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MITIGATION: Changes in the experimental design to

improve the pRF size recovery.

Slowing the bar
sweeps improves the
pPRF size estimation

Randomizing the
stimulus sequence
improves pRF size

estimation, at the cost
of lower SNR
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