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ABSTRACT: 
I describe a new approach to dynamic sensor design that characterizes the 

steady-state sensor behavior in terms of a mapping onto a subset of degrees of 

freedom of a template nonlinear dynamical system with self-excited dynamics. The 

mapping is computed using a root-finding algorithm that can be made insensitive 

to the use of unmodeled actuators to drive the sensor dynamics. The sensor gain, 

as captured by the sensitivity of the components of the mapping to a parameter of 

interest, may be tuned by modifying parameters of the template system, without 

any changes to the sensor itself. An example application to mass sensing using a 

single, forced, linear, mass-spring-damper oscillator illustrates the general 

approach. The results show that the root-finding algorithm may be initialized without 

knowledge of the system damping or the properties of the unmodeled actuator 

and converges rapidly over a range of parameter values.
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