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Chaos Triangle Compliant Location Reference Node Selection Algorithm
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Abstract Positioning service is one of the basic services required by practical application of ubiquitous
computing and how to obtain location information of an unknown node precisely is a key problem of
positioning service in ubiquitous computing. However positioning error is inevitable due to various
potential errors caused by imprecise measuring instruments improper measuring methods etc. Firstly a
new error convergence theorem is presented and proved about how to reduce positioning error rapidly. The
theorem is composed of three sub-theorems which indicate respectively how to make the smallest initial
positioning error how to reduce the initial location error more quickly by topological replication of reference
nodes and how to converge the initial location error to obtain minimal location error. Secondly with a
view of the actual application in ubiquitous computing the optimal computing unit of reference nodes
selection is proposed and the location reference node selection algorithm is put forward using topological
duplication according to chaos triangles based on the presented error convergence theorem. Performance
analysis and simulation experiments indicate that the location reference node selection algorithm is more
suitably applied in resource-constrained environment of ubiquitous computing with less system cost and
faster positioning error convergence than the traditional polygonal positioning algorithm at the same location

accuracy .
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Research Background

To serve users well emerging ubiquitous computing applications need to know the physical location of things so that they can
record and report them to users. When a given location attempts to be determined triangulation can be done via lateration which
uses multiple distance measurements between known points or via angulation which measures angle or bearing relative to points with
known separation. Owing to inevitable distance or angle error coming from measurements location error is always in existence. In
this paper the error convergence theorem is presented and proved about how to reduce positioning error and the law that reference
nodes of the different positions cut error area is discovered. Taking the actual application in ubiquitous computing into account the
optimal computing unit of reference nodes selection is produced and the LRNS algorithm is put forward based on the approach of
topological extension according to chaotic triangles. With decreasing costs of local computing and wireless connectivity the LRNS
algorithm can help researchers make better choices for the location systems they use in ubiquitous applications to compae the other
location algorithms. Our work is supported by the National High-Tech Research and Development Plan of China 2001AA415320
and the National Natural Science Foundation of China 69873007



