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An elliptic curve cryptosystem is based on elliptic curve discrete logarithm
problem (ECDLP).An elliptic curve is uniquely determined by mathematical parameters such as j-invariant,
trace, etc.The security of ECDLP is different from each elliptic curve, and there exist some ECDLP whose
security is extremely low compared with others.This is why it is very important to find relation between
mathematical parameters of elliptic curve and security level of ECDLP.However, only a few elliptic curves
can explicitly give their security level by using their mathematical parameters.Recently, Hitt proves
relations between security level and mathematical parameters of hyper elliptic curve.Hirasawa and Miyaji
applied Hitt"s approach to ECDLP and presented new relations between mathematical parameters and
embedding degrees.In this research, we further extended their conditions and found new explicit relations
between elliptic-curve parameters and embedding degrees.
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