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Waveform optimization design of target detection under
the constraint of time resolution
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Abstract: The PCA-SC (Phase Coding Algorithm with Similarity Constrain) algorithm based on convex optimi-
zation and randomization is proposed for transmitting signal design, which can improve the detection performance
of active sonar for target parameter estimation in the presence of clutter. Furthermore, in order to detect weak
targets, a new Cyclic Algorithm-New (CAN) based PCA-SC algorithm (termed as CAN-PCA-SC algorithm) is
proposed. Through theoretical analyses and numerical simulations, it is shown that the signals designed by the two
algorithms can maximize the detection probability while satisfying the requirement of time resolution, so that the
performances of sonar detection and target parameter estimation are improved. Compared with PCA-SC algo-
rithm, the CAN-PCA-SC algorithm has the capability of lower accumulated sidelobe level and better performance
of detecting weak target under the condition that the detection probability optimization effect of the obtained
transmitting signal is consistent.
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