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Overview

" A mobile robot should
" detect failures quickly,
" be able to infer the cause of a failure, and
" be efficient in the failure-free case.

" We extend the Monte Carlo Localization scheme to simultaneously
track multiple system models. Samples are distributed adaptively to
the most appropriate models.

Mixed Abstraction Particle Filtering
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" The models are organized in a model abstraction
" We use multiple system models simultaneously, e.q. hierarchy that uses the explicit model assumptions
" Standard Model " Dynamic Model
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= Odometry-based motion model " Includes the motor commands ™ The filter iteratively validates the model assumptions

® Cannot handle failures " Can handle certain failures, e.g.
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Experiments
" Combining the standard model with a dynamic model " Analyzing the gain in efficiency

for detecting collisions and one for deflating tires.
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Conclusions

" The proposed system Is able to combine multiple system models.

" Computational resources are distributed adaptively by verifying explicit
model assumptions.

" Usefulness has been demonstrated in several failure detection settings.




