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Abstract

The CRLB is known to provide the minimum achievable mean-square error for parameter esti-
mation. An implicit assumption in it is that there is no “origin uncertainty” in the measurements.
The work presented here solves the problem of deriving the CRLB in the presence of false measure-
ments (clutter), an unavoidable situation when one deals with “low observable” (LO) targets. This
result is illustrated for a passive sonar problem. Another aspect of this work is the utilization of a
target feature, namely, the amplitude information (AI). The AI can be used quantitatively in the
estimation process itself to enhance the performance in the presence of clutter where the target-
originated measurements cannot be identified with certainty, i.e., for LO (low SNR) targets. A
probabilistic data association combined with a maximum likelihood (ML-PDA) parameter estimator
for target motion analysis that uses amplitude information is derived. It is shown that the Fisher
Information matrix (FIM) in the case of measurement origin uncertainty is given by the FIM from
the perfect-certainty measurement-origin case multiplied by a less-than-unity scalar information
reduction factor (IRF) [3, 4]. The ML-PDA estimation technique has been shown to be efficient (it
meets the CRLB) in a passive sonar problem with 6dB SNR in a resolution cell [4, 1]. The same
methodology can be used for radar acquisition of LO targets, where it is efficient down to 4dB SNR
in a cell [5]. Similar results are available for state estimation [6] where a scalar IRF quantifies the
effect of clutter on the Bayesian CRLB.
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