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A Memory Tracking Algorithm for Spacecraft TT&C
Based on Theoretical Trajectory Velocity Matching

PANG Yuefeng, LI Chunfeng,NIU Panfeng, KONG Shangman
(Jiuquan Satellite Launch Center, Jiuquan 732750, China)

Abstract; The memory tracking module in telemetry equipment is used for keeping antenna in tracking
state. However,by analysis of actual data from many different missions, the memory tracking module has
two problems,one is the velocity jumping,and the other is the big extrapolation error. Through analyzing o-
riginal memory tracking algorithm, this paper proposes a new memory tracking algorithm based on velocity
matching , which is an improvement on the original one. At the same time, Neville interpolation algorithm is
used for the interpolation of memory tracking data. Simulation result shows the root mean square error
(RMSE) of new algorithm is 44.9% smaller than that of the original one in the case of 10 5,5 s and 3 s

extrapolation. Test results of new algorithm in telemetry equipment also proves its superiority.
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Fig. 1 The velocity change of azimuth in a mission( part)
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Fig. 2 The velocity change of elevation in a mission( part)
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Fig. 3 The flow chart of memory tracking algorithm in
azimuth based on trajectory velocity matching
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Tab. 1 The max angular velocity and acceleration used

RMSE = (11)

in the memory tracking simulation

MBS KM/ (°/s)  mRARSINE (°/s)
1 2.93 0.28
2 1.61 0.11
3 1.94 0.58
4 2.45 0.32
5 1.45 0.10
6 3.06 0.18
7 4.10 0.20
8 4.80 0.26
9 14.50 2.39
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Tab. 2 The simulation results of RMSE in

original algorithm and new algorithm

RMSE #4{4
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VA R A A
JFEYE 0.46 0.35 0.26  0.25 0.18 0.18
ek 0.28  0.21 0.14  0.14  0.10  0.08
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Tab. 3 The comparison of RMSE between the new algorithm
and the original on telemetry equipment
; J7 i RMSE 4 RMSE
AT Y Y WS Y WY
JFEW 0.66 0.71 0.52  0.33 0.39 0.29
B 038 0.41  0.27  0.21  0.23  0.21
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