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Abstract: In response to the dual role of pilot signals in channel estimation and target localization, a pilot structure de-
sign and optimization method was proposed for the uplink cell-free integrated sensing and communication (CF-ISAC)
system. Firstly, a pilot structure jointly considering length and power allocation was designed. On this basis, a multi-
objective optimization problem (MOOP) was formulated to simultaneously maximize the uplink communication rate
and the sensing estimation rate. Subsequently, a pilot optimization algorithm based on the non-dominated sorting ge-
netic algorithm II (NSGA-II) was proposed to achieve the optimal trade-off between communication and sensing per-
formance. Simulation results show that, compared with random pilot and equal-power pilot schemes, the proposed

method is able to reduce channel estimation error under the same signal-to-noise ratio conditions and achieve a well-
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distributed communication-sensing Pareto front, which verifies the effectiveness and practicality of the method in up-

link CF-ISAC systems.

Key words: cell-free system, ISAC, pilot design, performance tradeoff
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