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Modified Triple-stage Hough Transform Track-before-detect Algorithm
in Three-dimensional Space for Hypersonic Target
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Abstract: In view of detection and tracking issue with large phased array radar for near-space hypersonic targets,
a Modified Triple-Stage Hough Transform (MTS-HT) Track-Before-Detect (TBD) algorithm is proposed. Firstly,
in order to reduce huge computational load problem from direct three-dimensional Hough transform, three-
dimensional measurement points are mapped into range-time plane, azimuth-time plane and elevation-time plane
in turn for two-dimensional Hough transforms. Besides, to decrease the impact from strong interference, meanwhile,
make full use of energy information of points, point selection is carried on by double integration means of
non-coherent integration and binary integration in every stage. Finally, false trajectory will be reduced effectively
by motion constraints as well as merging of similar trajectories and the final trajectory from sequence association
can be obtained. Simulation results show that proposed algorithm can realize effective detection and tracking for
near-space hypersonic targets with relatively high trajectory detection probability and low false trajectory
detection probability.
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Heh
PR =
100 200 400 600 800 1000
PN RS 0.93 0.91 0.86 0.82 0.80 0.73
P, SCHR[22) ik 0.94 0.92 0.88 0.83 0.81 0.76
SCHR[24) H % 0.92 0.88 0.81 0.75 0.68 0.62
PN RS 0.11 0.31 0.48 0.54 0.65 0.89
N, SCHR[22) 5% 0.62 1.35 2.72 3.49 6.12 9.47
SCHR[24) H % 1.13 2.11 4.39 7.72 11.88 17.34
VNSE =R 0.10 0.24 0.32 0.35 0.39 0.47
P, SCHR[22) ik 0.38 0.57 0.73 0.78 0.86 0.90
iR [24] B2 0.53 0.68 0.81 0.89 0.92 0.95
PN RS 5.42 8.03 12.25 15.43 18.76 26.09
T (9) SCHR[22)H 19.12 26.91 46.62 78.73 131.56 221.75
iR [24] B2 4.98 8.37 12.04 14.82 17.41 22.52
j.iss1.1000-1328.2010.05.001.
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