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Navigation Signal Ranging Bias Estimation Using Reference Waveform

LIU Jiancheng, GAO Hao,CAO Zichun
( Beijing Satellite Navigation Center,Beijing 100094 , China)

Abstract ; Aiming to the tiny distortion of satellite navigation signal , estimation of ranging bias caused by
signal distortion is studied. Based on ideal rectangular pulse waveform and zeros crossing points of real sig-
nal waveform,a reference waveform is defined. According to the working principle of delay lock loop, a
ranging bias estimation method based on reference waveform is proposed , which can be used to quantitative-
ly estimate the impact of waveform distortion on ranging and compare the ranging differences among satel-
lites. Ranging bias of the distorted signal waveform of second—order step (20S) model verifies that the
method is efficient,and relationship between estimation accuracy and signal—to—noise ratio( SNR) is ana-
lyzed. Finally the method is applied to collect navigation signals of Beidou or COMPASS satellites , which
shows that the method can be used to ranging performance evaluation of in—orbit satellite signals.

Key words : navigation signal ;signal quality monitoring ;ranging bias ; waveform distortion ; refrerence wave-

form ; second—order step model
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Fig. 1 Reference waveform based on TMB model
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Fig. 2 Reference waveform based on TMC model
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Fig. 3 Ranging bias of TMB model
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Fig. 5 Ranging bias estimation accuracy for different SNRs
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No.7 0.87 0.85 0.79 0.80
No. 9 0.18 0.22 0.21 0.16
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