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Abstract

With the current development of the cryptocurrency industry, the necessity of secure digital signa-
tures has grown proportionally. Digital signatures can effectively enhance work efficiency, reduce
transaction costs, and improve information security, thus being widely applied globally. Digital sig-
natures are a technology based on public key cryptography, used to confirm the integrity of digital
information, authenticate identities, and prevent forgery. Traditional digital signature technologies
have significant limitations when dealing with complex scenarios such as multi-party collaboration
and time-sensitive tasks, and are difficult to meet the high requirements of modern distributed
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systems for security, efficiency, and flexibility. Therefore, researchers have combined timed cryp-
tography and distributed signature technology to propose a threshold proxy signature scheme
based on time-lock puzzles.
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Figure 1. System model diagram
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