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Abstract

To address the issues of complex key distribution and the "security short-board effect" inherent in
the traditional dual secret sharing mechanism within privilege set threshold signatures, this paper
proposes an improved scheme based on similar polynomials over a finite field. Leveraging the
Schnorr signature scheme, the proposed method constructs a primary polynomial and an auxiliary
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polynomial that differ solely in their constant terms. By binding privileged members and ordinary
members within a unified mathematical framework, this construction not only enforces the manda-
tory participation of the privileged set in the signing process but also eliminates the security vulner-
abilities arising from inconsistent protection levels between the two groups. Security analysis
demonstrates that the proposed scheme achieves information-theoretic security, optimizes the com-
plexity of key distribution and management, and effectively resists collusion attacks.
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Figure 1. Comparison of key generation time
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Figure 2. Comparison of signature generation time
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Figure 3. Comparison of communication complexity
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