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A Passive Localization Technology by Low and High Orbit Satellites Based on Time-

of-Arrival Measurement

XING Ruiyang, WU Qixing, ZHAI Hua
(Beijing Institute of Tracking and Communication Technology, Beijing 100094, China)

Abstract: To address the time-of-arrival (TOA) based localization problem when the low and high orbit satellites
are not synchronized, a non-convex weighted least squares (WLS) localization equation is proposed, which in view of
both the target position coordinates and the unknown transmission time. A transformation measurement model and the
semi-definite relaxation (SDR) algorithm are used to relax the WLS problem into a convex semi-definite programming
(SDP), which has been proved to be always tight, and thus the optimal solution of the WLS problem can always be
obtained. Furthermore, the proposed method is extended to a moving target localization scenario, where the target
velocity is assumed to be constant in a short observation period. The proposed algorithm can effectively solve the
problem of deteriorating satellite localization performance under the condition of clock synchronization error. The
simulation results show that the localization accuracy of the proposed method can reach the Cramer-Rao lower bound
accuracy when the noise is not very large.
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