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Table 1 Values of parameters of X-ray pulsars

Name Period Right Declination Frequency  First-order Second-order Distance
(s) ascension(®) (®) (Hz) derivative derivative (kpc)
B1937+21 0.001558 19.661 21.58 641.928261 -4.332x10~1* 4.00x10—26 3.6
B1821-24 0.003054  18.409 -24.87  327.405665 -1.735x107!% -3.30x10726 5.5
B1055—52 0.197108 10.966 -52.45 5.073371 -1.501x10~13 - 1.5
B1617—5055 0.069357 16.291 -50.92 14.418187 -2.809x 1011 - 4.5
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Fig.2 The position error curves of X-ray pulsar navigation based on Kalman filter
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Algorithm Analysis of Autonomous Navigation of
Spacecraft Based on X-ray Pulsars

ZHONG Chong-xial? ZHANG Li'2 NIAN Feng'?  YANG Jun'?
(1 Beijing Institute of Radio Metrology and Measurement, Beijing 100854)
(2 Science and Technology on Metrology and Calibration Laboratory, Beijing 100851)

ABsTRACT Pulsar can be used as time standard because of its very stable rotation. The
astrometric parameters and astrophysical parameters such as the space position, proper mo-
tion, distance, rotation period and its derivative of many pulsars can be measured accurately.
Pulsars can provide time signal and space position coordinate, so spacecraft can realize au-
tonomous navigation by pulsar navigation system fixed on spacecraft. Firstly, spacecraft
position is predicted based on orbital dynamical equations of spacecraft. Secondly, the dif-
ference between the observed time of arrival (TOA) on spacecraft and the predicted TOA
with the model is calculated. Thirdly, the estimated position error is calculated by using
Kalman filter and the position of spacecraft is modified. Finally, the influence of initial posi-
tion error, the measured precision of TOA of pulse and the number of pulsars on navigation
precision is analyzed.

Key words X-ray: pulsars, equation of state, space vehicles, methods: data analysis



