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A Study on Construction of Post—Quantum Commitment Schemes
Using Two—dimensional Isogenies
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Abstract : Looking ahead to a future in which advances in auantum computing will undermine the security of RSA and elliptic-curve cryptography, we propose a post-
auantum com mitment scheme based on isogenies. A commitment scheme is a cryptographic primi tive used in applications such as electronic voting and blockchains. As
prior work on isogeny-based commitments, schemes using the CGL hash function have been proposed. However, in such schemes, the number of isogeny evaluations
grows proportionally to the message length, and generating the starting curve reauires a trusted setup, or al ternatively imposes constraints such as selecting specific
curves to reduce the likelihood of callisions. In this study, we leverage two-dimensional isogenies derived from Kani’ s lemma, which enables efficient representation and
evaluation even for non-smooth degrees, and we design the protocol so that the message is embedded into the degree of an endomorphism via the Deuring
correspondence. To satisfy the required security properties, we further refine the protocol by using torsion points. As a result, we con struct a new isogeny-based
commitment scheme that does not require a trusted setup, even when the starting curve has a known endomorphism ring.
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