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Last year, we introduced Brain2Qwerty v1, research that uses Al to decode brain activity into text without any
surgical implant. Now we're sharing the next step: Brain2Qwerty v2, the highest-performing end-to-end pipeline
capable of real-time sentence decoding from non-invasive brain recordings, approaching levels of accuracy
previously exclusive to techniques that require brain surgery.

To help accelerate neuroscience breakthroughs, we're releasing the full training code for Brain2Qwerty v1 and v2,
and our partner, the Basque Center on Cognition, Brain, and Language (BCBL), is releasing the v1 dataset. We
believe this research has the potential to make a real difference for the millions of people who suffer from brain
lesions that prevent them from communicating. Invasive procedures like stereotactic electroencephalography and
electrocorticography have shown that a neuroprosthesis feeding signals to an Al decoder can restore
communication, but they're difficult to scale. Our non-invasive approach can help bridge that gap.

We trained Brain2Qwerty v2 on approximately 22,000 sentences from nine volunteer participants, each recorded
for 10 hours wearing a magnetoencephalography (MEG) device while actively typing. Instead of relying on hand-
crafted pipelines to detect neural events, we use end-to-end deep learning to decode directly from raw brain
signals.

Fine-tuning large language models on neural data allows the system to leverage semantic context, bridging the
gap between noisy brain recordings and coherent language. We also deployed Al agents to explore optimizations
for the decoding pipeline, with final training configurations selected manually by engineers.

The result: Brain2Qwerty v2 recovers sentences coherently from noisy neural inputs, achieving a word accuracy
rate of 61%, significantly improving upon the 8% word accuracy from other non-invasive methods. And for our
best participant, we achieve a 78% word accuracy, where more than half of all sentences are decoded with one
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word error or less.

We also find that decoding accuracy improves log-linearly with data volume, suggesting that the remaining
performance gap with surgical approaches could be further narrowed through data scaling alone. This work
contributes to our efforts to build open foundational models of the brain, with our Tribev2 model for perception
encoding, NeuralSet to process brain data at scale, and NeuralBench to systematically evaluate models. We do
this in close collaboration with the community, through our recent $5 million fund to stimulate open datasets in our
Digital Brain Project. Our hope is that this work, done in the open, advances neuroscience to identify, diagnose,
and treat neurological disorders faster than in siloes.

Read the Brain2Qwerty v2 PaperDownload the CodeDownload the DataRead the Brain2Qwerty v1 BlogRead
about Brain2Qwerty in Nature Neuroscience
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