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Abstract

Because of the issue of high sidelobes in radar waveform design, we proposed a new optimization
method for unimodular aperiodic sequences based on fast Fourier transform cyclic algorithm.
Firstly, an optimization problem is constructed with the minimization of integrated sidelobe level
(ISL) as the optimization criterion and single-mode sequences as constraint conditions. Due to the
non-convex nature of the optimization problem, a new iterative optimization algorithm based on a
new cycling algorithm is proposed to solve it. Furthermore, improvements are being made in the
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theoretical convergence of its algorithm, ensuring that it can stably converge to the optimal or lo-
cal optimal solution during the iterative process. Simulation experiment results show that the
method effectively reduces the autocorrelation sidelobes of single-mode non-periodic sequences,
and improves the merit factor of single-mode non-periodic sequences.
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Figure 1. The normalized aperiodic auto-correlation function
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Figure 2. The NAAF of the Chu and CAN(C) sequences
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Figure 3. The merit factors of four types of sequences
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Figure 4. Ambiguity function. (a) The AF of a length-127 Chu sequence; (b) The AF
of a length-127 CAN(C) sequence
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Figure 5. 2D-Ambiguity function. (a) The AF of a length-127 Chu sequence; (b) The
AF of a length-127 CAN(C) sequence
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