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Abstract: Particle Filters are the most suitable filtering techique for some problems
where the prediciton and update models are extremely non-linear. However, they suf-
fer some problems as sample depletion which can drastically reduce their performance.
There are multiple solutions to this problem. Some of them make assumptions that
invalidate the filter for the most difficult scenarios. Some others increase the computa-
tional cost far beyond the bounds of real time applications. Context is a very important
source of information for those systems that must work flawlessly in changing scenar-
ios, but it introduces strong nonlinearities and uncertainties that filtering algorithms
must deal with. This paper analyzes the performance and robustness of a recently de-
veloped regularisation technique for particle filters. The proposed scenarios include a
navigation problem where a map is used to provide contextual information, because
the final target for the particle filter is a mobile robot able to navigate both indoors and
outdoors.

1 Introduction

The discipline of Data Fusion is progressively becoming more concerned about context

information. This concept embraces a wide variety of factors that are either unforeseen

or which can change over time following an unpredictable pattern. In the run for reliable

autonomous systems, capable to work flawlessly even for long time periods and under un-

foreseen conditions, it is of the uttermost importance to build “intelligent” systems which

can adapt their functioning to the circumstances in order to deliver the best performance.

Context information is the basis for these capabilities.

This work is focused in the more concrete discipline of Sensor Fusion. Taking as starting

point the companion paper [MGM11a], where we performed a theoretical analysis about

how context information can be applied to a Sensor Fusion system, this paper presents new

advances in the experimental part.

The core of our original navigation solution was implemented as a Particle Filter (PF) with

loose coupling integration of received information. Amongst the reasons for selecting this

tool, we can cite its capability for dealing with non-linear prediction and sensing models.

Another important point is that some applications as navigation —specially indoors—

result in multimodal probability distributions for the state vector. This discards many

filtering techniques such as the Extended Kalman Filter (EKF) [WB95] or the members of

Sigma-Point Kalman Filters (SP-KF) [MW04] (e.g the Unscented Kalman Filter (UKF),
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