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Abstract

Mathematical and uncertainty modelling is an important component of data fusion
(the fusion of unprocessed sensor data) and information fusion (the fusion of
processed or interpreted data). If uncertainties in the modelling process are not or
are incorrectly accounted for, fusion processes may provide under- or overconfident
results, or in some cases incorrect results. These are often owing to incorrect or
invalid simplifying assumptions during the modelling process. The authors
investigate the sources of uncertainty in the modelling process. In particular, four
processes of abstraction are identified where uncertainty may enter the modelling
process. These are isolation abstraction (where uncertainty is introduced by isolating
a portion of the real world to be modelled), datum uncertainty (where uncertainty is
introduced by representing real world information by a mathematical quantity), data
generation abstraction (where uncertainty is introduced through a mathematical
representation of the mapping between a real-world process and an observable
datum), and process abstraction (where uncertainty is introduced through a
mathematical representation of real world entities and processes). The uncertainties
associated with these abstraction processes are characterised according to the
uncertainty representation and reasoning evaluation framework (URREF) ontology.
A Bayesian network information fusion use case that models the rhino poaching
problem is utilised to demonstrate the taxonomies introduced in this paper.



