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Optimization of TT&C Carrier Tracking Loop
in Dynamic Environments

CHEN Zhu , WANG Yuan-qin , HOU Xiao-min

(Academy of Equipment Command & Technology, Beijing 101416, China)

Abstract: The carrier tracking error in TT&C( Telemetry, Tracking and Command) system is mostly comprised of
the thermal noise error and dynamic stress error. Loop bandwidth adjustment is the general way to optimum the
performance of the carrier tracking loop . Based on the analysis of spacecraft dynamic characteristic and the error
characteristic of carrier loop, an optimal loop bandwidth which can yield the minimum error in specified carrier
— to — noise ratio and dynamic stress is presented. Additionally, an estimation method which can extract the
carrier — to — noise ratio and dynamic stress real time from the carrier tracking loop itself is developed. By de-
tecting the carrier — to — noise ratio and dynamic stress, the loop parameter is adjusted adaptively to minimize
the tracking error. The simulation result shows that the algorithm is efficient to improve the precision of carrier
tracking in high dynamic circumstance .
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Fig.2 Scheme of carrier and PN code tracking loop
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Fig.4 The optimal bandwidth of tracking performance
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Fig.6 Optimization of Costas carrier tracking loop
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Fig.8 Frequency tracking curve after optimization
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