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A Relative Positioning Method Based on Space-Time Constraints

XU Weiming'* BAO Jingyang® LU Jianhua'
(1 Dept. of Electronic Engineering, Tsinghua University, Qinghuayuan. Beijing 100084, China)
(2 Dept. of Hydrography &. Cartography Engineering, Dalian Naval Academy, 667 Jiefang Road, Dalian 116018, China)

Abstract: To improve the relative positioning precision of wireless sensor networks (WSN)
affected by environment perturbing, this paper proposes a joint space-time constraints based
relative positioning method (STRP). Firstly, the state equation in cooperative mission of
WSN is presented. Secondly, space-domain geometric constraint equations of WSN are intro-
duced according to correlation assumption of maneuvering topography. Finally, the geomet-
ric constraint equations are combined with strong tracking filter (STF) in time-domain by
Lagrange multipliers to improve the positioning performance of WSN in perturbing environ-
ment. The results of Monte Carlo simulation demonstrate that the STRP techniques reduces
the influence of perturbing environment and increases the positioning precision of antomated
navigation by 36% compared with conventional STF.
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