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Abstract ; With the advent of the big data era,issues of data security and privacy protection have gained significant prominence. As an e-
merging technology, privacy computation provides an effective solution for secure collaborative computation among multiple parties

"

through its " computable but invisible" characteristic. Among various technical approaches in privacy computation, homomorphic
encryption has become a key technology for achieving data privacy protection due to its unique advantage of enabling direct computations
on ciphertext. However, traditional homomorphic encryption schemes, represented by the Paillier algorithm , face bottlenecks of low com-
putational efficiency in practical applications, which severely hinders the widespread adoption of privacy computation. We focus on
optimizing the efficiency of the Paillier homomorphic encryption algorithm. To address its efficiency limitations, we propose the fast CRT
—Paillier homomorphic encryption algorithm. By introducing the Chinese remainder theorem to optimize the encryption structure of
Paillier,and designing a pre — encryption algorithm, the proposed approach effectively reduces the computational complexity during
encryption. To validate the effectiveness and performance improvements of CRT - Paillier, detailed simulation experiments were
conducted. The results demonstrate that compared to the original Paillier algorithm , CRT-Paillier achieves a 76. 4% improvement in en-
cryption efficiency and a 48. 45% enhancement in overall computational efficiency, significantly advancing the practicality of

homomorphic encryption in privacy computation.
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