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Abstract

Advanced hardware tool and computational algorithm enable decoding of neural signal to interface the
biological system to man-made system more efficiently and robustly. They are critical for development of
reliable neuroprosthetics to restore or replace damaged neural functions. In this talk, I will introduce (1) the
development of high performance silicon cerebellum as a replacement to the motor learning of a damage
cerebellum and (2) a self-recalibrating surface EMG pattern recognition algorithm for more robust
neuroprosthetics application.

In the first part of the talk, | will describe the development of a frame-based Network-on-chip (NoC) hardware
architecture for implementing a bio-realistic cerebellum model with low timing distortion for proper
interfacing with biological system. Here, we showed that our system can reproduce the classical cerebellum-
mediated delayed eyeblink conditioning as demonstrated in animal experiments. Our system is power
efficient, highly scalable and can operate at ~40 times faster than real-time with 100k neurons.

In the second part, | will describe a self-recalibrating classifier based on convolutional neural network (CNN)
using short latency dimension-reduced sEMG spectrograms as inputs for hand gesture classification. The
system reuses the predictions from the previous testing to routinely fine-tune the classifier. Our system
provides a more stable classification performance over time despite non-stationary SEMG input.
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