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A Fast Detection Algorithm for High-Speed Maneuvering Targets

Based on Long-Time Integration
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Abstract: A new fast detection algorithm for high-speed maneuvering target utilizing the long-
time coherent integration technique is proposed to solve the problem that the energy of radar
echoes is weak for high-speed maneuvering targets. First, the slow time reversing transform is
utilized to correct both the third-order range migration (RM) and Doppler frequency migration
(DFM) induced by velocity and jerk. Then, a quadratic phase compensation function based on the
searching acceleration is constructed to correct the second-order RM and linear DFM caused by
the acceleration and to realize the coherent integration of the target’s energy. Finally, the
constant false alarm technique is used to determine whether there exists a target. Compared with
the method of time reversing transform, second-order Keystone transform and Lv’s distribution
(TRT-SKT-LVD), the proposed method simplifies the operational processes and avoids the
performance loss induced by the interpolation. Furthermore, the proposed method is not
restricted by the redundant information of radar echo and the estimation range of motion

parameters. Simulation results and comparisons with the Radon-fractional ambiguity function
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(RFRAF) method and the generalized Keystone transform-generalized Dechirp process (GKT-

GDP) method based on multi-dimensional motion parameter search show that the proposed

method reduces the computational complexity by nearly two orders of magnitude because of the

only search of acceleration, and the computation time is only one percent of the original.

Keywords: target detection; coherent integration; range migration; Doppler frequency migration
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