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ABSTRACT

Researchers at the University of California, Davis have developed an advanced system that
decodes semantic content directly from neural signals to enable natural language
communication for users with speech impairments.

FULL DESCRIPTION

This technology provides systems and methods for decoding semantic meaning from brain
neural signals by mapping recorded neural activity to semantic embeddings in the latent space
of large language models. Leveraging transformer-based semantic neural encoders trained with
paired intracortical neural and language data, the system decodes attempted communication
into natural language. This process includes iterative refinement using lookup tables and large
language model guess generation to enhance accuracy. The method supports various neural
recording modalities and is designed to assist users with language impairments, such as
aphasia, enabling improved communication through synthesized speech or display devices.

APPLICATIONS

Assistive communication devices for individuals with aphasia, paralysis, or other severe
speech disabilities (resulting, for example, from stroke, traumatic brain injury, or
neurodegenerative diseases such as primary progressive aphasia, amytropic lateral
sclerosis), as well as potentially individuals who never learned to speak due to e.g. cerebral
palsy, autism, or cerebellar disorders.

Neuroprosthetics enabling natural language interaction for patients with brain injuries or
neurodegenerative diseases.

Advanced brain-computer interfaces for speech-impaired users in clinical and rehabilitation
settings.

Augmentation tools for speech therapy and cognitive rehabilitation programs.

Integration with vocal synthesis and display technologies for seamless communication
systems.

Research platforms for neural decoding and cognitive neuroscience investigations.

FEATURES/BENEFITS

Decodes semantic content directly from neural activity, bypassing speech-motor
generation.
Captures richer meaning by using large-language-model embeddings rather than surface

text features.

Available Technologies

Contact Us

CONTACT

Byron N. Roberts
bnroberts@ucdavis.edu
tel: 530-754-8689.

INTRODUCING A7

UC TechAlerts

New technology matches delivered to

your email af vour preferred schedule
Q SEARCH » & SAVESEARCH

INVENTORS
Card, Nicholas
Fogg, Zachery M.
Stavisky, Sergey

OTHER
INFORMATION

KEYWORDS

aphasia, brain-computer
interface, decoder, large
language model, natural
language processing,
neural embeddings,
neural signhals, semantic
decoding, semantic

embeddings

CATEGORIZED AS

Computer
Software
Medical
Devices
Rehabilitation
Research Tools

Software


https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=DA&TechID=34763
https://techtransfer.universityofcalifornia.edu/NCD/34763.html
https://research.ucdavis.edu/technology-transfer/
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=34763
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=4
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=42
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=10
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=78
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=101
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=102
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=104
https://research.ucdavis.edu/technology-transfer/
https://techtransfer.universityofcalifornia.edu/default.aspx?campus=DA
https://research.ucdavis.edu/about/offices/technology-transfer-office/

Applicable to invasive and noninvasive neural recording modalities to broaden deployment RELATED CASES

options. 2026-481-0

Improves decoding robustness by applying transformer-based neural encoders and
semantic models.

Boosts sentence accuracy by iteratively refining candidate outputs during decoding.

Delivers communication through synthesized speech or visual text output.

Generalizes across users/sessions by leveraging self-supervised training and data
augmentation.

Restores communication for people with aphasia or other speech impairments.

Enables expression of intended meaning when speech production is limited or impossible.

Translates complex neural signals into natural language beyond simple
command/classification outputs.

Improves semantic decoding fidelity without requiring intact speech motor function.

PATENT STATUS

Patent Pending
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