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Influence of topographic feature on particle filter terrain
navigation algorithm
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Abstract: Terrain navigation is the method that can estimate the position of aircraft from the terrain
information of the area below the aircraft. As terrain height is a strongly nonlinear model, terrain
navigation can be solved as a nonlinear state estimation problem, and the accuracy of its algorithm is
directly influenced by the topographic feature. After deducing the particle filter navigation algorithm, an
emphasized study is conducted about the influence of topographic feature on the calculation of posterior
probability, and Cramer—Rao Lower Bound(CRLB). The conclusion is that the gradient and comparability
in topographic feature are the essential characters to cause effects on the result of particle filter algorithm,
which can provide reference for the flight zone selection and the flight route planning.
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Fig.2 Particle cloud and its approximate Probability Distribution Function(PDF) weight
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Fig.3 Prediction update and measurement update
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(a) particle cloud on a contour map (b) posterior density split

Fig.4 Posterior probability density splits up into two high peaks due to terrain repeatability
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