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Abstract: Pairing-friendly elliptic curves play a vital role in pairing-based cryptography. The constructionof such
curves not only influences the implementation efficiency, but concerns the security of system. Though many
methods for constructing such curves are introduced, most of which rely on exhaustive search. In this paper, a new
systematic method is proposed for constructing such curves which converts the problem to solving equation
systems, instead of exhaustive searching. The utility of the method is demonstrated by surveying such elliptic
curves with embedding degree 5, 8, 10 and 12, and all kinds of families can be explained via the proposed method

including complete families, complete families with variable discriminant and sparse families. Specifically, a new
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family of elliptic curves is found.
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