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Research on Improvement of DPoS Consensus Mechanism Based on Reputation Authorization
HE Shuai, HUANG Xiangnian

(School of Computer & Software Engineering, Xihua University, Chengdu 610039, China)

Abstract: In order to enhance the degree of "decentralization" of the consensus mechanism for Delegated
Proof-of-Stake (DPoS) in the blockchain public chain system and to increase the enthusiasm of nodes to vote, an
improvement scheme has been proposed. Firstly, the PoW "mining" mechanism based on computing power
competition is used to select the set of "agent nodes" and the upper limit of the node's stake is set, and then the set
of "consensus nodes" is selected via the voting mechanism, so that the consensus node’s election process is more
fair in the DPoS mechanism; meanwhile, verifiable random function is introduced to optimize the block generation
sequence of consensus nodes, which increases the cost of nodes doing evil, preventing "collusion attacks" by
malicious nodes. Secondly, the rewards obtained by the block-producing nodes is rationally distributed using the
Shapley value calculation method in game theory, to promote the enthusiasm of the nodes to vote. Finally, credit
points are introduced to judge the behavior of nodes, and combined with the current voting rights and block
rewards obtained, the comprehensive reputation value (PCredit) is calculated, and then the nodes participating in
the consensus in each round are dynamically adjusted through PCredit, which enhances the degree of
"decentralization". The experimental results show that the stability and security of the system is enhanced by
using the improved DPoS consensus mechanism, and the competition for bookkeeping rights is balanced with
ensuring the block rate of nodes.

Key words: blockchain; delegate proof of stake; verifiable random function; game theory; Shapley value



