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Abstract
As a gateway to fuse artificial and biological intelligence, brain machine interfaces (BMIs) aiming to
create direct connections between our brains and machines, may not only open new paradigms for
curing neural diseases, but also reshape almost every aspect of our future communities. What makes
this opportunity unique is that BMIs have already gone from scientific fiction to physical prototype. It
is an enabling, core technology for future healthcare, education, service and high-tech industries.
My lab focuses on biocompatible, light-weight, multi-mode, wireless BMIs for freely moving
subjects. Our custom-designed high-density, high-throughput electrodes have been implanted in
multiple marmoset monkeys for over 6 months—the longest & highest channel ECoG implementation
yet in the open literature. These electrodes have maintained excellent neural signal acquisition rate
for over 93% of channels. Importantly, the BMI system was built by my lab from scratch using 6 series
of proprietary electrodes, 3 generations of integrated circuit-chip systems, and PC/smart phone-
deployable analog-digital mixed signal acquisition, amplification, A/D conversion and wireless
transfer chips along with our proprietary neural signal compression, detection and sorting algorithms.
Our closed-loop neural modulation utilizes my lab's unique nonlinear neural dynamics modeling and
computational techniques integrated with multi-mode stimulation hardware, including electrical,
optical signals and chemicals (drugs). After completing validations on mice, pigs, canines, and
marmoset monkeys, we began clinical studies at the National Center for Neural Diseases in Sept 2024.
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