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Abstract: Low-coherence sequences with low peak-to-average power ratio (PAPR) are widely applied in multicarrier
communication systems such as orthogonal frequency division multiple access (OFDMA). To address the issues that
the existing low-coherence sequence design algorithm (LOCEDA) based on a geometric collision model lacked adap-

tive sensing capability for optimization status and suffered from slow convergence speed and unsatisfactory perfor-
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mance under complex constraints, an fuzzy-logic-controlled adaptive low-coherence sequence design algorithm

(FLC-LOCEDA) was proposed. Based on the existing LOCEDA, a fuzzy logic controller (FLC) was introduced to

construct a parameter adaptive adjustment mechanism. The sequence updating step size and collision resolution

rounds were calculated in real-time by the FLC according to the correlation improvement rate and PAPR violation de-

gree during the iterative process, and the balance between global search and local optimization was automatically ad-

justed under the premise of strictly satisfying PAPR constraints. It was verified through simulations that, compared

with the existing LOCEDA, the convergence speed was significantly improved and the time complexity was greatly

reduced by FLC-LOCEDA. In particular, under low PAPR constraints, the number of iterations required for conver-

gence was reduced by approximately 63.1%, and the optimal cross-correlation was further decreased by about 12.6%.

The effectiveness and robustness of the FLC-LOCEDA algorithm in solving multi-objective constraint sequence de-

sign problems were demonstrated.

Key words: sequence design, low-coherence, peak-to-average power ratio, fuzzy logic control, adaptive algorithm
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