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Exclusion of Spacecraft Internal Multipath among

Pseudorange Variation Reasons

GAO Shuai XU Yun YANG Huafeng LIU Jiancheng

(Beijing Satellite Navigation Center, Beijing 100094)

Abstract For the code pseudorange variations in the satellite’s visible range, ranging bias vari-

ation of navigation signal is studied from the point of view of signal quality monitoring, and it’s

consistency with the code pseudorange variations is confirmed. By using of large antenna to track

COMPASS satellite, multiple high CNR B1 signal are collected by two data acquisition platforms.

The collected data are processed separately according to ranging bias estimation method based on

reference waveform, and ranging biases in different elevation angles are obtained. For one elevation

angle, when filter bandwidth is much larger than signal bandwidth, the ranging biases are same for

the two data acquisition platforms with different sampling rate and down converter. The ranging

biases are both related with correlator spacing and filter bandwidth. However, the difference of rang-

ing bias can be omitted when filter bandwidth is larger than 15MHz. Furthermore, ranging biases

of different elevation angle is compared, and the results show that the difference of ranging biases

is tiny. Therefore, signal quality changes in satellite’s visible range induced by spacecraft internal

multipath is excluded from pseudorange variations.
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q 1 �������ro� E4445A �������	�
Fig. 1 Ranging bias of collected data obtained by

E4445A with various filter bandwidth
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Fig. 2 Ranging bias of collected data obtained by

specialized platform with various filter bandwidth
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Fig. 3 Ranging bias of two collected data when

filter bandwidth is 25MHz
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Fig. 4 Ranging bias of two collected data when

filter bandwidth is 20MHz
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Fig. 5 Ranging bias of collected data when

filter bandwidth is 15MHz
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Fig. 6 Ranging bias of collected data when

filter bandwidth is 10MHz
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Fig. 7 Ranging bias of collected data when

filter bandwidth is 5MHz
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Fig. 8 Ranging bias of collected data in satellite’s

visible range (Each curve represents the results of

one collected data)
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International Astronautical Congress 2017 News

The 68th International Astronautical Congress 2017 will be held in Adelaide, Australia from

25 to 29 September 2017. The Congress will bring together scientists to discuss the advancement

and progress of space in its various features; in particular, this year will be targeting secure access

to satellites that provide communications, timing and navigation services and remote sensing data.

Conference website: http://www.iac2017.org

COSPAR Symposium 2017 News

The 3rd COSPAR Symposium on Small Satellites for Space Research will be held in Jeju,

Korea from 18 to 22 September 2017. The symposium program is designed to cover the wide scope

of space research under the theme of “Small Satellites for Space Research”. The keynote, plenary

and interdisciplinary talks will give the insight of space research with small satellite platform and

the three parallel sessions are designed for the several scientific and technical session.

Conference website: http://www.cospar2017.org/
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