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Estimation of Satellite Signal’s Propagation Delay
for Fast and Direct Acquisition of
Long Cycle and High Rate Pseudo-Random Code

WANG Mengli WANG Feixue

(Satellite Navigation and Positioning Research and Development Center,
National University of Defense Technology, Changsha 410073)

Abstract In satellite navigation and positioning system, time is important information for fast and
direct acquisition of long cycle code, one of its important aspects is the uncertainty compression of
signal’s propagation delay to reduce time search range. Based on coarse data of positions of user and
satellite, estimation algorithms of propagation delay between different satellites and users are given.
Simulation results indicate that the algorithm can reduce the delay’s uncertainty range greatly, even
with great position errors the uncertainty range still can be reduced to the half, and is effective for
the fast acquisition of long cycle code.
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Table 1 Position errors’ effects on propagations of MEO with 40° elevation

Aryp  Ar, Aryy = 0km Aryn = 10km Aryp = 50km
/km  /km ATmax/ms  AfTgin/ms ATmax/ms  ATgin/ms ATmax/ms  A7pip/ms
10 10 0.0426 —0.0426 0.0649 —0.0649 0.185 —0.185
50 50 0.214 -0.213 0.222 —0.222 0.325 —-0.325
100 100 0.428 —-0.424 0.433 —0.429 0.511 -0.510
500 500 2.192 —2.081 2,192 —2.081 2.210 -2.112
1000 1000 4.524 —4.085 4.525 —4.085 4.527 —4.103
22 MEO DEMfY 90° HERMEREERATENKR
Table 2 Position errors’ effects on propagations of MEO with 90° elevation
Aryp  Arg Argp =0km Aryn = 10km Aryp = 50km
/km  /km ATmax/ms  A7yin/ms ATmax/ms  ATpyin/ms ATmax/ms  ATpgin/ms
10 10 0.0334 -0.0333 0.0667 —0.0667 0.200 —0.200
50 50 0.168 -0.166 0.200 -0.200 0.333 -0.333
100 100 0.337 —0.332 0.367 —-0.367 0.500 -0.500
500 500 1.751 -1.635 1.751 -1.700 1.833 —1.833
1000 1000 3.669 —3.208 3.669 -3.367 3.688 —3.500
3 GEO IEMAH 40° HERMEREERAITHER
Table 3 Position errors’ effects on propagations of GEO with 40° elevation
Ary, Ar, Aryp = 0km Ary, = 10km Ary, = 50km
/km  /km ATmax/ms  ATyin/ms ATmax/ms  ATgin/ms ATmax/ms  ATpin/ms
10 10 0.0486 —0.0485 0.0680 —0.0680 0.190 —0.190
50 50 0.244 —0.242 0.250 —0.248 0.340 -0.340
100 100 0.491 —0.481 0.494 —0.484 0.553 —0.550
500 500 2.552 -2.311 2.552 ~2.311 2.562 -2.334
1000 1000 5.352 —4.389 5.353 —4.389 5.353 —4.409
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Table 4 Position errors’ effects on propagations of GEO with 90° elevation

Aryp Arg Aryp = 0km Aryn = 10km Aryn = 50km
/km  /km ATmax/ms  ATpin/ms ATmax/ms  ATpyin/ms ATmax/ms  ATyin/ms
10 10 0.0334 —0.0333 0.0667 —-0.0667 0.120 -0.200
50 50 0.168 —-0.166 0.120 ~0.200 0.333 -0.333
100 100 0.338 -0.330 0.367 -0.367 0.500 -0.500
500 500 1.797 -1.590 1.797 -1.700 1.850 —-1.833
1000 1000 3.867 —3.028 3.867 -3.367 3.879 —3.500
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