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Reconfigurable intelligent surface-aided ISAC performance optimization
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Abstract: In order to solve the problem of coverage hole and low detection accuracy caused by
obstacles, a gridding based reconfigurable intelligent surface (RIS) assisted ISAC (integrated sensing
and communication) optimization approach is proposed. Firstly, a minimizing square position error
bound (SPEB) problem is modeled. The weak sensing & communication area and the potential RIS
deployment area is divided into several grids to reduce the computational complexity, and particle
swarm optimization algorithm and alternating optimization algorithm is used to jointly optimizing the
desired angle of reflection and deployment location of RIS. In addition, a detection demand factor is
introduced to model the problem of jointly maximizing sensing and communication performance, and
analyze the effect of the factor on performance. The simulation results show that: (1) The joint
optimization of the desired angle of reflection and the deployment location of the RIS significantly
reduces the average SPEB with only a small decrease in the average SNR, the joint optimization

scheme can reduce the average SPEB by about 10 times compared to that only optimizing the desired
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angle of reflection; (2) It can be seen that different sizes of RIS have an influence on its optimal

deployment locations. (3) The joint optimization of the desired angle of reflection and the deployment

location of the RIS further improves the detection accuracy, and maximizes the ISAC overall

performance.

Key words: reconfigurable intelligent surface; integrated sensing and communication; 6G; the

desired angle of reflection, deployment location
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Table 1 Particle swarm optimization algorithm
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Table 2 Alternative optimization algorithm
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Table 3 Main parameters of simulation
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