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Fig.1 Illustration of receiving photons at spacecraft and SSB:

space diagram(left) and space-time diagram(right)
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On the Position Measurement Equation of XNAV

YAO Guo-zheng FEI Bao-jun XIAO Yu
(Department of Foundation, Academy of Armored Force Engineering, Beijing 100072)

ABsTrRACT The position measurement equation of XNAV (X-ray pulsar-based autonomous
navigation) reveals the relation between the TOA and receiving position of X-ray signal . For
navigation , TOA is often rewritten in the form of difference between TOA and some preset
“time reference”. The “time reference” may be the true TOA at SSB, or some “equivalent
TOA” at SSB. Because the true TOA at SSB is difficult to obtain, the “equivalent TOA” is
more convenient for navigation. From the expression of “true TOA”, the expression of the
“equivalent TOA” is derived, and the physical origin of each item is analyzed. The “equiv-
alent TOA” consists of those items irrelevant to the craft, but relevant to the background.
Then in the new measurement equation, the time difference concentrates on the items di-
rectly relevant to the position of the craft. The new equations has the time accuracy of 0.1 ns.

Key words celestial mechanics, reference systems, time, methods: analytical



