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Conditional Posterior Cramér-Rao Lower Bound for Nonlinear Sequential

Bayesian Estimation with One-step Randomly Delayed Measurements

ZHANG Yong-Gang' HUANG Yu-Long? LI Ning' ZHAO Lin'

Abstract In order to solve the problem of assessing the achievable optimal performance of nonlinear state estimator with
one-step randomly delayed measurements, a new conditional posterior Cramér-Rao lower bound (CPCRLB) for nonlinear
systems with one-step randomly delayed measurements is proposed. The existing CPCRLB is only a special case of the
proposed CPCRLB when the latency probability is zero. In order to calculate the proposed CPCRLB recursively, a new
particle filter (PF) with one-step randomly delayed measurements is proposed, based on which a general approximate
formulation and a special approximate formulation for Gaussian noises case of the proposed CPCRLB are developed. The
effectiveness and superiority of the proposed method as compared with the existing methods are illustrated in numerical
examples concerning univariate non-stationary growth model, bearings-only tracking and frequency modulated signal
model.
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Simulation results of conditional mean-squared

Gaussian process and measurement noises
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Fig.3 Simulation results of conditional mean-squared
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Gaussian process and measurement noises . . .
process and measurement noises with exponential

distributions
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mean-squared error and CPCRLB when latency
probability is 0.5 for Gaussian process noise and

measurement noise with exponential distribution
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