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Linear Time Domain Bode Plots for Robust Controls
In robust controls for linear time-invariant uncertain systems, there are 
several themes exist that are largely unexplored. Some of them are pertaining 
to the gain margin (GM), phase margin (PM) and real parametric stability 
margin (RPSM). In literature, frequency domain stability analysis with GM 
and PM and time domain stability analysis with RPSM are independently 
conceived. However, the only way a nominal system upon a perturbation can 
go unstable is through the time domain matrix singularity principle (MSP). 
That is, one or more of the perturbed eigenvalues have to hit imaginary axis 
for the first time while the other eigenvalues are protected in the open left 
half plane of the complex plane. It is shown that the GM, PM and RPSM 
all satisfy MSP by which time and frequency domain stability analyses are 
shown analogous to each other. In this context, this talk will introduce a 
concept known as the “time domain Bode plots” (TDBP). TDBPs are shown 
to resolve many ambiguities of the stability margins, in particular of the 
multivariable phase margin, prevailing in the control community. TDBP 
also explain frequency domain dependent robust control results elegantly. 
The time domain linear time-invariant uncertain model with exogenous 
inputs, real parameter variations, and noise is considered and TDBPs are 
inferred robust stability and performance characteristics.
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