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A Study of Robustness Analysis of GPS Networks

1pd 3 A EE LS
Hsu-Chih Lee Szu-Pyng Kao Ronghin Hsu

# &

ﬁxu‘f;;/,w RETIAREAZ BB BY R A LG P )
TR E W DR R eRB I A OERR o A iR
éﬁ* A2 0 00T R S AR BB R R B koo v P R
B < B firé»f&_ Z(MDVA) > 1 fiiv 2 83 B 4/AF > THEFRFT 2 K%

BRSOt o RE R T BRI ATRG FEN R
o S iR MRR A TR A 2 AFHHE e ERR P
HoAh2 0 SBY 38— - EGPSPERPFEIEEAAEEZLITES S AT
1

~

-~

'a‘%ﬂii%iééfa‘%ﬂﬁ’f@r/?GPS#’*ﬁ P EERTF RABE .

MAE IR A4 ~ b A B e B2~ 5B K

Abstract

Robustness analysis is a natural merger of reliability analysis and geometrical strength
analysis using strain techniques. This analysis provides a more complete and detailed
description of a network’s deformation because it takes into account three independent
deformation measures: robustness in scale, shape and local rotation. In this paper, the
Maximum-Displacement-Vector Approach (MDVA) is presented to simplify the computation
of these deformation measures. To discern the features of one approach from the other, the
equivalence test is proposed to examine a network as a whole for the statistical equalities
between two sets of deformation measures generated by individual approaches. To verify the
relationship between the redundancies of the observations and those of the deformations, we
expanded the deformation vector equation. Several methods have been used in this study to

improve the level of robustness. We tested robustness analysis technique by applying it to the
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second-order GPS network in the mid-western region of Taiwan. The results obtained from
this study reveal that those methods significantly improve the robustness level of the Taiwan
GPS network.
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