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A Study on Optical Imaging and Decoding of the Mouse Visual Cortex
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Brain decoding research provides deep insight into the mechanism of representation and processing of information
in the brain. Brain decoding have been often addressing the visual decoding problem of estimating visual stimuli
from human fMRI data during visual stimuli; however, the previous studies have been performed without using the
physiological and anatomical findings of the visual system sufficiently. In this study, we proposed a novel visual
decoding method based on the findings of the visual system from the retina to the visual cortex. First, we formulated
a forward model based on the retina-visual cortex system model introduced in the model-based retinal map estimation
method, which was developed in our laboratory. The decoding was performed by solving the inverse problem using
the elastic net applying to the forward model. To examine the validity of the proposed method, we applied the method
to data of the response of the mouse visual cortex to visual stimuli measured by the intrinsic optical signal imaging
(I0S) method. It was found that the proposed method approximately reconstructed the retinal image from the cortical
responses for training data. However, the retinal images that were not used for model parameter estimation were not
able to recover. Therefore, the method needs to be improved in generalization performance.
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