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Abstract

Private Set Intersection (PSI) protocol is a secure multi-party computation protocol with significant
practical applications, widely used in scenarios where multiple parties need to compute the inter-
section of their private input sets. As a flexible variant of PSI, threshold multi-party PSI can adapt to
more complex scenarios. This paper proposes a one-round cloud-assisted threshold multi-party PSI
model (Cloud-assisted Threshold Multi-party Private Set Intersection, CTMPSI), aiming to optimize
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the performance of senders in resource-constrained scenarios. By introducing cloud server-as-
sisted computation, the protocol significantly reduces the computational and communication over-
head for senders while ensuring the privacy of input set elements in the semi-honest model. Addi-
tionally, CTMPSI enables senders to go offline after uploading encrypted data, further enhancing the
practicality of the protocol. This paper provides a detailed description of the design framework and
performance evaluation of CTMPSI. Experimental results demonstrate that, in scenarios with un-
balanced input sets, CTMPSI achieves significant performance improvements compared to existing
multi-party PSI protocols. The protocol offers an efficient and secure solution for threshold multi-
party PSI applications in resource-constrained environments, holding important theoretical and
practical significance.
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Figure 1. CTMPSI system model
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Figure 2. Sender computation time
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