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Fig. 1 Distribution of GNSS Sites and Horizontal
Grids Defined in Tomography Region
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Tab.1 Mean and RMS Value of the Reconstructed Error Based on Different
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Application of Algebraic Reconstruction Technique

on the GNSS Water Vapor Tomography

YU Shengjie'

WAN Rong?

FU Zhikang*

1 Hubei Center of Geographic Condition Monitoring, Wuhan 430071, China

2 Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain,

China Meteorological Administration, Wuhan 430205, China

Abstract: The GNSS water vapor tomography technique can be used to obtain spatially resolved hu-

midity information about the troposphere. The application of this method in GNSS water vapor tomo

graphy is discussed in detail considering the need to save computer memory and in light of the high
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integer least-squares (ILS) estimation criterion to resolve ambiguity. Due to ILS problem can be re-
garded as closest vector problem (CLP) in lattice theory, therefore, lattice reduction could help to ac-
celerate ambiguity enumeration process, shorten the search time, and further to improve the computa-
tion efficiency of ambiguity resolution. Among many of lattice reduction algorithms, Lenstra-Lenstra-
Lovasz (LLL) is a most popular and widely used reduction algorithm in many fields. It includes two
reduction conditions, size reduction and basis vector swapping. However, size reduction is aimed at all
matrix elements and basis vector swapping is only limited to two adjacent vectors, that will result in
the unnecessary elements size reduction and excessive basis vector swapping times. Hence, both of
them are not conducive to improving the ambiguity reduction efficiency, especially for high-dimension-
al ambiguity resolution. To overcome this problem, we adopt the greedy algorithm and partial column
vector reduction to reduce the number of basis swapping and size reduction, in this contribution the
computing complexity of LLL reduction algorithm is reduced, where LLLL reduction algorithm has a
long time-consuming under high -dimensional conditions. Simulations and real data validations have
clearly shown that the modified LLLLLL reduction algorithm can significantly improve the computational
efficiency. Therefore our modified LLL algorithm has a certain useful value for fast resolution under
high-dimensional case.

Key words: GNSS; integer least-squares; integer ambiguity; lattice reduction; LLL reduction algo-

rithm; partial size reduction; greedy algorithm
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stability when calculating inversion with the algebraic reconstruction technique, The Algebraic Recon-
struction Technique is used to construct the distribution of water vapor; experimental results indicate
that the solution of the traditional ART shows large reconstruction error due to the distribution property
of the water vapor in the troposphere, while the IART method which adapts a relaxation parameter vector
gets a favorable solution. The MART method also shows the similar results. Compared inversion with con-
straints, the algebraic reconstruction technique method is more susceptible to the observation error. The solu-
tion generated by the MART method is better than that of the IART method.

Key words: Global Navigation Satellite System; algebraic reconstruction technique; water vapor;

tomography
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