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Presentation Abstract Summary We consider the inference problem of reconstructing a visual
stimulus from a set of neural activity (e.g. fMRI) that encode this stimulus. Recovering a complete
image is complicated by the fact that neural representations are noisy, high-dimensional, and
contain incomplete information about image details. Thus, reconstructions have to rely on a strong
prior over the class of images being reconstructed. Here we propose to train generative adversarial
networks (GANs) to learn a generative model of images that is conditioned on observations of brain
activity. We consider two challenges of this approach: 1) Given that GANs require far more data to
train than is typically collected in an fMRI experiment, how do we obtain enough voxel
measurements to train a GAN that is conditioned on brain activity? 2) How do we ensure that the
GAN is robust against noise present in fMRI data? Using a synthetic example we show that these
challenges can be surmounted using a sufficiently accurate encoding model. We find that we are
able to control the samples generated by the GAN to reconstruct images, and show that variability
of the GAN samples is dependent on signal-to-noise, receptive field sizes and tuning to low and
high-level visual features.
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