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Overview of the approach

Reconstruction of seen images from fMRI using “Brain-IT” Brain Interaction Transformer (BIT) Architecture

Full data Limited data( 1 hour)Quantitative Evaluation
Qualitative comparison against leading methods

Brain Interaction Transformer (BIT) transforms fMRI signals
into Semantic & VGG features: (i) Low-Level branch: reconstructs a coarse 
image from VGG features.  (ii) Semantic branch: reconstructs semantic CLIP 
features to guide the diffusion model (initialized by the low-level branch).
(a) Voxel-to-Cluster mapping (V2C): Maps all voxels of all subjects to 128 
shared functional clusters. (b) Low-level Image Reconstruction: VGG-
predicted features are inverted using Deep Image Prior to get a coarse image.

• A brain-inspired approach for image reconstruction from fMRI. 

• Cross-Attention between functional-clusters of brain-voxels (shared by 
all subjects)     ➔     Integrates information within & across brains. 

• Faithful reconstruction of seen images even with only 15 min of fMRI data.

(a) BIT model: transforms fMRI voxel activations into image features. 
(b) Brain Tokenizer: aggregates voxel activations into cluster-level Brain Tokens 
(one token per cluster). (c) Cross-Transformer Module: integrates and refines 
Brain Tokens, using query tokens to predict localized image features.
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Reconstructing seen images from brain signals (fMRI)
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