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Telemetry Ranging Symbol Synchronization Based on
Weighted Coefficient DTTL Algorithm

HOU Yanbing, JIAO Yiwen. YANG Wenge
(Department of Electronics and Optical Engineering . Aerospace Engineering University . Beijing 101416, China)

Abstract; Telemetry ranging is a new ranging method proposed by JPL in 2010. The core idea is to insert
the ranging information into the telemetry frame and use the only one telemetry signal to complete both telemetry
and ranging functions. The accuracy of the estimation arrival time of the attached synchronization marker by the
ground station directly affects the ranging accuracy in telemetry ranging. Aiming at the problem that the existing
DTTL symbol synchronization algorithm is not accurate enough, a weighted sum DTTL symbol synchronization
algorithm is proposed. By weighting the first sample and the last sample of each telemetry symbol in summation
and then integrating, the synchronization accuracy is effectively improved. Simulation is carried out to further
verify the effectiveness of the proposed method. The results show that the proposed algorithm can achieve the
performance of the existing algorithm under the ideal conditions at SNR of —5 dB, and the mean square error is
about 0. 01 telemetry symbols.
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