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Natural Language Generation with fMRI Data of Brain Activity Evoked by Visual Stimuli
using Deep Learning
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Quantitative analysis of human brain activity based on language representations, such as semantic categories
of words, has been actively studied in brain and neuroscience. This study attempts to generate natural language
descriptions for human brain activation phenomena evoked by visual stimuli by employing deep learning. Due to
the lack of brain training data, the proposed method employs a pre-trained image-captioning system using the
encoder-decoder architecture. To apply brain activity data to the image-captioning model, we train a model to

learn the corresponding relationships between brain activity data and image features.

The results demonstrate

that the proposed model can recognize semantic information of human brain activity and generate description
using natural language sentences. We conducted experiments with data from brain regions known to process visual
stimuli. The results suggest that semantic processing of visual stimuli is performed using the entire cerebral cortex.
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