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• Simulate high-level user goal decoded from neural recordings

• Shared Autonomy extended to incorporate user goal

• Reduces trial duration and path length?

• Proof-of-concept for using cognitive signals in future motor BCIs
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Generalization to novel objects using Vision-Language Model

•
Feeding tasks for evaluating Brain-Robot Interface

Shared Autonomy improves reach-and-grasp performance in simulated environment

Summary and future directions

• Shared autonomy improves reach-and-grasp performance in simulation and real-world.

• Foundation model enables generalization of feeding skills to novel objects.

• Simulated high-level decoding benefits reach-and-grasp performance.
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Simulated high-level decoding improves reach-and-grasp performanceFrom communication to activities of daily living

2D Cursor Control

Pandarinath et al., 2018

Handwriting

Willett et al., 2021

Speech

Card et al., 2024

Finger Movements

Willsey et al., 2025 Shah et al., 2024

Specialized fork end-effector enables feeding for diverse dishes

• BCIs have transformed communication for people with paralysis

• Regaining arm and hand function ranked as the #1 priority for quality 
of life in a survey of 681 tetraplegic individuals (Anderson, 2004)

• Reach-and-grasp with robotic arm has been demonstrated in research 
settings but not yet translated to ADLs like eating independently

Robotic Arm Control

Hochberg et al., 2012 Neuralink, 2025

SETUP:

ACQUIRE
Meta-skill

Bare gripper Loading Approaching

Stab Twirl Scoop Bring to MouthStab

Food End Effector Meta-skill list (recipe)

Whole apple Gripper Grasp

Meatball Fork Stab

Soup Spoon Stab -> Scoop

Noodle Fork Stab -> Twirl ->Scoop

Unloading

YOLO-V8s-World

Gemini

Generating 
{End Effector, recipe}

INITIATIVE

Apple: tilted

Banana: tilted and aligned

Bottle: horizontal

Bring-to-mouth

Simulation 

Benchmark for Everyday Household Activities in Virtual, Interactive, and EcOlogical EnviRonments

Reach-and-grasp 

Real-world

Tool-use

VLM identifies control profile for diverse objects in the environment

2x improvement

• Develop and evaluate generalized tool-use with simulated neural data.

• Deploy and evaluate the system with participants.

Future directions include:
Li et al., 2024

• In this poster we display closed-loop results using a noisy space-
mouse controller that mimics BCI user’s raw decoded commands.
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