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PBFT consensus algorithm optimization based on reputation weight and grouping
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Abstract: Practical Byzantine fault tolerance (PBFT) algorithm is widely applied in consortium blockchains.
However, its time consumption grows non-linearly with the increase in the number of nodes, which greatly
limits the coverage of the consensus process in consortium blockchains. To address this issue, an improved
algorithm called GWPBFT ( group-weighted PBFT) is proposed. This algorithm adopts a grouping strategy,
dividing the nodes into several groups. Through parallel local consensus within each group, the consensus
efficiency is improved, thus enabling support for large-scale node consensus. The GWPBFT algorithm also
introduces a reputation weight mechanism, where nodes with higher reputation have greater decision-making
weight in the consensus process, thereby enhancing the system’ s security in unreliable environments.
Experimental results show that, with 175 nodes, GWPBFT reduces latency by 92.85% and communication
overhead by 92.56% compared with the PBFT algorithm. Even in extreme environments where Byzantine nodes
account for 80% of the total, GWPBFT still ensures high reliability and stability of the consensus process.
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