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scheme is considered more suitable for engineering implementation due to its lower hardware complexity, however,

the discrete-phase constraint typically makes the beamforming problem difficult to solve directly. To address this chal-

lenge, an optimization method incorporating radar sensing was proposed. Firstly, environmental geometric informa-

tion acquired by a radar module was used to construct a channel model. On this basis, a semidefinite programming

problem was formulated with the objective of maximizing the received power. This formulation introduced a rank-one

constraint, which was then transformed into an efficiently solvable convex optimization form via convex relaxation.

Moreover, a linear term was incorporated to push the solution toward extremal points, thereby satisfying the 1-bit

discrete-phase requirement. Finally, an RIS-assisted communication system experimental platform was established,

and the feasibility and effectiveness of the proposed algorithm were verified, providing both theoretical and experi-

mental support for the future engineering deployment of large-scale RIS systems.
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