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[Abstract]

If radio interference occurs or there is no navigation device, radio navigation of high-speed moving object becomes impossible.
Nevertheless, if there are multiple ground stations and precise range measurement between the high-speed moving object and the
ground station can be secured, it is possible to estimate the position of moving object. This paper proposes a position estimation
method using high-precision TDOA measurement generated using TLM signal. In the proposed method, a common error of
moving object is removed using the TDOA measurements. The measurements is generated based on TLM signal including
SOQPSK PN symbol capable of precise timing synchronization. Therefore, since precise timing synchronization of the system has
been performed, the timing error between ground stations has a very small value. This improved the position estimation
performance by increasing the accuracy of the measured values. The proposed method is verified through software-based

simulation, and the performance of estimated position satisfies the target performance.
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Table 1. Precision of range measurement.

Preamble Length Precision [chip] Precision [m]
63 3.79-3 1.14
127 2.69¢-3 0.81
255 1.92e-3 0.58
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Table 2. Max height and velocity of each moving scenario.
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Object type | ght M[amx/;/ie !
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