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Robustness analysis of the first-order GPS network of Taiwan
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Robustness)

The influences due to the undetected blunders
on the coordinates of the individual network points
have never been explored in the Baarda’s theory of
reliability. A network is said to be robust if the
influence on the estimated positions due to the
undetected blunders is small. If the influence is
large, it is a network that lacks robustness.
Robustness analysis aims at providing descriptors
by which the degree of robustness can be measured.

In order to investigate robustness at points
constituting a network, presented by Vanicek, the
author expresses a deformation measure in terms of
local component and complementary component,
and thereby relating robustness with Baarda’s
reliability.

The first order GPS network of Taiwan was
selected and examined for its robustness. The
experiments reveal that weak robustness happen at

the points in the southeast region of Taiwan, such as
Lu Island, Lan-yu, etc. A weak robustness is largely
due to small group redundancies at the point of
interest. For those points with very large
deformation, the local components monopolize
robustness measures. Furthermore, large robustness
parameters at a point aren’t necessarily due to the
observation directly tied to the point of interest. It
may be caused by an observation owning small
redundancy number. Except for the local twisting,
deformation measures and mean positional
precisions at individual points are highly correlated.
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ABSTRACT

In order to investigate robustness at points constituting a network, presented by Vanicek, the
authors express a deformation measure in terms of local component and complementary component
, and thereby relating robustness with Baarda's reliability.

The first order GPS network of Taiwan was selected and examined for its robustness. The ex-
periments reveal that weak robustness happen at the points in the south-east region of Taiwan, such
as Lu Island, Lan-yu, etc. A weak robustness is largely due to small group redundancies at the point
of interest. For those points with very large deformation, the local components monopolize robustness
measures. Furthermore, large robustness parameters at a point aren't necessarily due to the observation
directly tied to the 'point of interest. It may caused by an observation owning.small redundancy number
. Except for the local twisting, deformation measures and mean positional precisions at individual

points are highly correlated.
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