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This keynote discusses sensor design ideas developed in the context of networks of coupled linear and 
nonlinear oscillators of arbitrary topology. As an example, it presents a hysteretic sensor design, in which 
short bursts of exogenous excitation result in sustained endogenous network activity that returns to a 
quiescent state only after a characteristic time and along a different path than when originally excited. The 

desired behavior is obtained through the coupling of self-excited 
oscillations with purposely designed rate laws for slowly 
varying nodal parameters, governed only by local interactions in 
the network. The proposed architecture and the sought dynamics 
take inspiration from complex biological systems that combine 
endogenous energy sources with a paradigm for distributed 
sensing and information processing. As a second example, a 
hybrid realization of a mass sensor is presented, in which the 
dynamics of a physical cantilever are coupled asynchronously 
with a nonlinear oscillator realized in a simulation model. An 
iterative algorithm ensures that the dynamics in the asymptotic 
limit mimics self-excited oscillations of a nonlinear oscillator 
network, while eliminating any effects of distortion from 
actuator latency. The use of parameter continuation techniques 

in the associated bifurcation analysis and design validation is illustrated using the open-source package 
COCO.
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