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Abstract: The IoTs and edge devices are on the frontier of interacting with the physical world for sensing, 
perception, and recognition. The limited battery capacity of these devices demands highly energy efficient 
information representation, computing and communication. The constantly changing environment and mission 
requirements call for the ability of online learning and adaptation. Inspired by structure and behavior of 
biological neural systems, spiking neural network (SNN) models and neuromorphic computing hardware adopt 
many energy efficient features of biological systems. They have been proven to be effective for mobile and 
edge applications. In this talk I will introduce our works on applying SNNs and neuromorphic computing in 
processing multivariate time sequences such as sensor readings. Using neurons modeled as a network of 
infinite impulse response filters, our SNN network can either work as a classifier to detect temporal patterns 
from the input sequences or as a generator to generate desired temporal sequence. The ability to discern 
temporal patterns allows us to adopt very sparse input representation, where information is encoded by the 
intervals between spike events. When coupled with event driven computing and communication, such temporal 
coding provides significant energy savings. Online learning and domain adaptation of the model will also be 
discussed in this talk. 
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