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Abstract: In recent years, secure multiparty computation is one of research focuses in the field of cryptography, and secret geometry
calculation is an important branch of it. The problem of safely calculating a straight line by two private coordinate point has important
application prospect in space information security. First, a variant of Paillier’s homomorphic encryption scheme is put forward in that the
base is calculated by sender during encryption, and its indistinguishability under adaptive chosen-plaintext attack is proved. Then, based
on this homomorphic encryption scheme, a protocol that can safely calculate a straight line by two private coordinate point in
semi-honesty model is designed. Moreover, this protocol can be applied to solve a type of secure multiparty computational geometry

problem that can be reduced to compute coordinate difference quotient. Thus, the problem that there is a non-negligible probability of
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private information leakage in the current coordinate difference quotient calculation protocols based on homomorphic encryption is
solved.

Key words: homomorphic encryption; multiparty secure computation; chosen plaintext attack; coordinate difference quotient
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W x KIEL Bob W m, <x<n, UK x RANBHL TR EL Liy=ax+b, i HH y;
Step 4. Bob W 2 x J5, WIH mp<x<np, ¥ x RANEHL T FEEL ry=agx+bs THEH y.
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InaE 5 RV E T E S PR T AR B (MU SCRR[ 16170 45 SR 3T Paillier N2 05 8- E T & S HhX
()T 51 Al O(nlogn)) B2 /INR 22 BT AR A OB, e 4 SRR 3 735 5 0 22 A SRAR AR R 1 1 AN JE A vl AT
AT, T LL 22 22 A SR i AL 36 75 5 R 4 SRR R 3R 3KV AN J0E R AT AT BN, A SCP ICIR B A % B AT R A
O((4+D)log’n). AR IX e — MR KRTT

A5 E B J7 10 Alice 1 Bob ZEST LB G A2 HP I 75 W 1 0 & S P AN 75 BLIE A 4+ 44 IR,
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