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Abstract: To a issues of low computational efficiency, poor scalability, and unsuitability for large-scale

blockchain systems in th&® PBFT consensus algorithm applied to blockchain, this paper proposes the BLS-PBFT
consensus algorithm based on the BLS aggregate signature scheme. By replacing the two rounds of all-to-all
broadcasting in the original PBFT process with a unicast mechanism based on BLS signatures, the algorithm converts
node broadcasts into unicast communication from the primary node. Signatures from nodes in the Prepare phase are
aggregated after verification. Experimental comparison demonstrates that the BLS-PBFT algorithm reduces
communication overhead by approximately 85% . With 19 nodes, consensus latency decreases by about 80%, while
throughput increases by nearly 2.5 times, validating the algorithm’s effectiveness and feasibility.
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