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The hardware-in-loop simulation system of

X-ray-pulsars-based navigation

LIU Li, ZHENG Wei, TANG Guojian, SUN Shouming
(College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: A hardware-in-the-loop simulation system for X-ray pulsar navigation was built in order to do some research for the key technologies

in X-ray pulsar navigation field. The system consists of an X-ray pulsar source simulation unit, an X-ray photon receive unit and a navigation

estimate unit. The system can simulate X-ray pulsar with different intensities, periods and pulse profiles. The TOA of individual X-ray photon was

recorded, and the pulse profile was reconstructed with these data. By comparing the measured pulse profile with the standard pulse profile of the X-

ray pulsar source generator, the pulse TOA and the navigation estimation were calculated in the DSP chip. This system is proved effective in test

some pulsar navigation algorithms, and can provide reference for the test of feasibility, dynamics and the project application for related X-ray pulsar

navigation.
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Fig. 1 The principle of the navigation based on
X-ray pulsars
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Fig.2 The scheme of hardware-in-loop simulation
system for the X-ray-pulsars-based navigation
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Fig.3 Analog photon signal and digital photon signal
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Fig.4 The photon plusar capture and network

transmission module
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Fig.5 Pulsar navigation hardware-in-loop simulation system
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Fig.6 Reciving photons and a single photon
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Fig.7 Flow chart for embedded navigation algorithm
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Fig.8 Template profile and profiles after folding
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Tab.2  Estimation precision among different current intensities
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Tab.3 Some parameters of pulsars using in navigation
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