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Figure 1 Global navigation constellation A.
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Figure 2 Global navigation constellation B.
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Figure 3 Links of the constellation.
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Table 1 The number of accesses for HEO satellites
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Figure 4 The number of accesses for the HEO satellite.
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Figure 5 Coverage of the navigation constellation for the satellite around the moon.
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Figure 6 The number of accesses for the satellite around the moon.
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Table 2 The number of accesses for satellites around the moon
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Table 5 The precision of positioning and time determination
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The application research of global navigation constellation for
HEO (high earth orbit) satellites and deep-space satellites

ZHAO WenWen', ZHANG LiXin, MENG YanSong & SONG ZhiQiang
China Academy of Space Technology (Xi’an), Xi’an 710100, China

It has been widely studied that GNSS(global navigation satellite system) offers navigation for Ground-Based users
and LEO(low earth orbit.) users. At present, it mainly depends on Ground-Based measurement and control system
that HEO satellites and deep-space satellites determine their orbits and attitude, and synchronize their time. The
Ground-Based measurement and control system which has complex equipment and high investment can’t support
abundant aerocrafts at the same time, and can’t operate autonomously. This article studied the possibility of orbit
determination, attitude determination, and time synchronization with global navigation constellation for HEO
satellites and deep-space satellites, and consequently achieved the extended applications of global navigation
constellation. It found out a high efficient way for global navigation constellation to operating as time and space
reference for constellation networks, in order that constellation networks autonomously operate and navigate. And it
also putted forward a solution to realize passive navigation for HEO satellites and deep-space satellites by skillfully
designing the links between satellites, without increasing equipment on satellites. The research focused on the
number of visible satellites and GDOP(geometric dilution of precision) value. The precision of positioning and time
determination was also analyzed in order to provide new ideas for the construction of global navigation constellation.

global navigation constellation, navigating for HEO satellites, navigating for deep-space satellites, positioning
precision
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