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Abstract: ElGamal homomorphic characteristics were analyzed. In order to meet the need of protocol design, ElGamal
variant was designed, which satisfies additive homomorphism and constant multiplication homomorphism. A homo-
morphism calculate protocol of linear equation passed by two private point based on the ElGamal variant was also pro-
posed, then the correctness, security and the complexity of computation and communication of the protocol were ana-
lyzed to extend the application of thinking to secure two-party line segments intersection scheme. Compared with the
similar protocol of solving the geometric problem, a kind of secure two-party computation protocol based on homomor-
phic encryption system without using the oblivious transfer protocol and the millionaires protocol was put forward, which
holds higher efficiency and a lower burden of communication.
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