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Fig. 1 Principle of X-ray pulsar-based navigation
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Fig. 2 Principle of extracting navigation observation of pulsar
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Fig. 3 The effect of estimated orbital error on calculating the photon phase
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Dynamic Data Processing for X-Ray Pulsar Signal

ZHANG Dapeng'?, LI Zhize', WANG Yidi', ZHENG Wei'

(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China:
2. Xi’an Satellite Control Center, Xi’an 710043, China)

Abstract:

observation. ,

X-ray pulsar-based navigation is a novel astronomical autonomous navigation method based on X-ray pulsar

The dynamic data processing is one of the key technologies for X-ray Pulsar-based navigation. Especially data

processing under the condition of low-orbit and high-dynamic is more difficult than that under the conditions of high-orbit and low-

dynamic. Aiming at the measured data with low signal-to-noise ratio, a target function re-estimation method is proposed for the

condition of low-orbit and high-dynamic. Furthermore, the principle of the method is analyzed and the mathematical model is
constructed. The performance of the method is verified by the measured data from HXMT and XPNAV-1 satellites.

Key words: X-ray pulsar-based navigation; HXMT: XPNAV-1: dynamic signal processing

High lights:

® Aiming at the measured pulsar data with low signal-to-noise ratio, a target function re-estimation method is proposed for

the condition of low-orbit and high-dynamic.

® The principle of method is analyzed and the concerned mathematical model is completely constructed.

e All data used for simulation is the actual measured data from HXMT and XPNAV-1 satellites.
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