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of the Low Pass Filter
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Improving MEX Orbit Determination Accuracy by Using
Zero-Phase Kaiser Window Filter

QU Chunkai' LI Fei'* YANG Xuan® YAN Jianguo® HAO Weifeng'
YE Mao® JIN Weitong® WANG Hong’

1 Chinese Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China
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Abstract: Precise orbit determination is crucial in deep space exploration, and white noise in orbital
tracking data can affect orbit determination performance. Based on the analysis of zero phase, we com-
pared three kinds of filters, FRR, RRF and filtfilt in Matlab, and designed a zero-phase low pass filter
using Kaiser window. The performance of the filter was verified by simulated and measured tracking
data of MEX. After filtering white noise in the MEX measurement, the accuracy of MEX orbit deter-
mination could be significantly improved. For the two-way Doppler tracking data, the RMS of the ve-
locity residuals was reduced to about one third of the original, that is, in the level of 0.031 mm/s; the
difference of orbital position and velocity with the ESA reconstructed orbit was significantly reduced.
The filtering process can be used as data preprocessing to improve orbit determination accuracy, and
can also provide some reference for Chinese Mars exploration mission.
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