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[Abstract] The consensus mechanism iswat the core of blockchain. Proof of Stake (PoS), as a consensus
mechanism, significantly reduces reSource consumption compared with Proof of Work (PoW). However, PoS still
faces security issues, such as difficulty in obtaining accounting rights for active low-equity honest nodes, lack of
active node block verification, \coinage accumulation attacks, and unreasonable allocation of block rewards.
Consequently, this study,proposes’an improved scheme based on PoS. First, an integral mechanism is introduced to
enhance the total equity of aétive low-equity honest nodes and increase the probability of nodes obtaining accounting
rights. Second, nonlinear functions are used for the coinage calculation to prevent malicious nodes from
accumulating coinage and launching attacks. Finally, using a proportion of comprehensive points of nodes to
distribute block rewards, nodes that actively participate in verification or voting within a specified time receive
rewards, thereby mitigating the phenomenon of "the rich getting richer” and the wealth gap between nodes. The
experimental results show that compared to other PoS-improved consensus mechanisms, the proposed mechanism
offers more effective control of infinite growth in coinage. The frequency at which the active low-equity honest
nodes received rewards and accounting rights increased by 3. 6 and 2. 6 times, respectively. This reduces the
centralization trend of the system, enhances the opportunities for active low equity honest nodes to compete for
accounting rights, and reduces the possibility of coinage attacks. Further validation of the feasibility and superiority
of the scheme has promoted the healthy development of blockchain networks.

[Key words) consensus mechanism; blockchain; Proof of Stake (PoS); integral mechanism; nonlinear function;
distribution of block rewards
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Fig.1 Procedure of improved consensus mechanism
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