ABSTRACT
Title: Novel Optimal Continuous-Time Cramér-Rao Bound for Signal Parameter Estimation
Digital signal processing, statistical learning, biometric data analysis, and sensor networks all employ
electronic signals to model/estimate/predict the behavior of humans, machines and inanimate systems.
Information, be it video, audio or data is communicated using telecommunication and wireless networks,
satellite links, optical transmission, and mobile communications after converting the information into
electronic signals with different parameters which represent the information to be conveyed. The
transmission medium, channel, or link also impinges its own characteristics onto the informationbearing signals. Recovery of the information at the user destination requires both estimation of the
channel characteristics to allow for removal or compensation of the channel’s influences on the
information signal, and estimation of the parameters of the signal in order to reconstruct the source
information. The measure of goodness of the estimate of the parameters of the signal or the channels is
often the variance of the estimate. It may be difficult or impossible to find the exact variance of the
estimation and the Cramér-Rao lower bound on the variance of an unbiased estimator has found
widespread usage in studying the variance of estimation in a plethora of diverse fields. The bound is
always formulated as a discrete-time bound and is usually based on a number of independent samples.
In this talk we present a novel, optimal continuous-time Cramér-Rao bound which is always better or at
least as good as any discrete-time Cramér-Rao bound. The study reveals that the fundamental quantity
upon which the Cramér-Rao bound depends is not the energy of the signal as is universally believed, but
the energy in the derivative function of the signal. An example demonstrates that the application of the
novel continuous-time Cramér-Rao bound is simplified compared to the known discrete-time versions of
the bound. The new continuous-time bound will benefit non-statisticians as well as theorists.
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