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schemes are not based on domestic cryptographic algorithms, resulting in poor autonomy and controllability. To ad-
dress these issues, a ring adaptor signature scheme based on the SM2 digital signature algorithm was proposed. The
signer first generates a pre-signature using a ring signature; after the pre-signature is verified, it is combined with a
secret value to adapt to a complete signature; any user with the pre-signature and its complete signature can extract
the secret value. This ring adaptor signature scheme uses the properties of ring signatures to protect the privacy of
the signer's identity in the pre-signature stage, while using adaptor signatures to ensure the atomicity of transac-
tions, and combines the excellent characteristics of both identity privacy protection and transaction atomicity. Its se-
curity can be reduced to the discrete logarithm problem. Under the random oracle model, it was proved that the pro-
posed scheme satisfies pre-signature adaptability, pre-signature correctness, existential unforgeability under chosen
message attacks, witness extractability, and anonymity. Theoretical analysis shows that the time and communica-
tion overhead of this ring adaptor signature scheme is comparable to that of existing ring adaptor signature
schemes. This scheme greatly expands the application of domestic cryptographic signature algorithms in the field

of ring adaptor signatures, which is especially pertinent to the field of privacy protection in cross-chain payments.

Keywords: blockchain, SM2 digital signature, ring adaptor signature
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