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Representation of visual and non-visual object attributes in the brain and
artificial neural networks
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Our brain effortlessly recognizes not only visual but also non-visual
attributes of objects and environments just by looking at them. To delve into this intriguing neural
processing, we analyzed the relationship between the psychological/neural representations of
non-visual attributes of objects and the image features derived from deep convolutional neural
networks (DNN). We discovered DNN features valuable for recognizing non-visual attributes and
developed prototype image synthesis techniques that manipulate non-visual impressions using those
features. Additionally, we created a virtual reality environment capable of manipulating visual and
non-visual features, revealing new visual-somatosensory interactions within the environment. These
techniques contribute to advancing our understanding of the brain®s multisensory nature.
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