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Tracking algorithm based on Iterated Reduced Square-Root Cubature
Kalman Filter for hypersonic targets
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Abstract: Based on the near space hypersonic targets, Iterated Reduced Square-Root Cubature
Klaman Filter(IRSRCKF) is proposed. The algorithm takes SRCKF as the basic theory framework. Firstly,
when the state equation of system is linear, the algorithm substitutes the SRCKF algorithm that needs to
calculate cubature point. That simplifies the time update step and improves the real time performance.
Then, combining iteration operation, the measurement is fully used by this algorithm to improve the
tracking accuracy. Finally, simulation results show the accuracy and effectiveness of the algorithm. The
algorithm is applied to track the near space hypersonic targets as a novel method.
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Tablel Comparison of RMSE mean of the two algorithms

. RMSE mean
algorithm Xim yim vi(msh v(msh a/(ms) a/(ms)
SRCKF 16.556 41.675 22.607 35.349 8.021 11.622
IRSRCKF 15.558 39.922 21.691 34.323 8.012 12.657
% 2 WFPEILN RMSE bRifl 220 Lt
Table2 Comparison of RMSE standard deviation of the two algorithms
. RMSE standard deviation
algorithm XIm yim vi(msh v/(ms) ad(ms) a/(ms)
SRCKF 18.665 71.338 31.131 51.696 20.962 26.058
IRSRCKF 15.926 63.701 27.771 44.485 19.948 24.199
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