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Abstract Elliptic curve cryptography (ECC) is an extremely important part of information protection systems because
it has outstanding safety among public key encryption algorithms. On the other hand, as ECC cannot obtain accurate
values using a real number field because of the slow calculation and errors from rounding off, studies of ECC have
focused on a finite field. If ECC can be extended to the real number field, more diverse keys can be selected
compared to ECC only based on a finite field. Accordingly, in this paper, a method for constructing a cryptographic
system with a high degree of safety is proposed through the diversification of keys selected by the user based on
the operant extension method instead of extracting keys only using integer values.
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[Fig. 2] Elliptic curve group by substituting
coefficient value(a=2, b=3)
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[Fig. 3] The whole of approximate elliptic curve group
by substituting coefficient value(a=2, b=3)
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[Fig. 4] Log approximate elliptic curve group by
substituting coefficient value(a=2, b=3)
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[Fig. 5] The whole of approximate elliptic curve
group by substituting coefficient value
(a=0.127, b=72.5)
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[Fig. 6] Log approximate elliptic curve group by
substituting coefficient value(a=0.127, b=72.5)
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[Table 1] Comparison between finite number and real

number
Coefficient Finite Real
a b number number
1~50 1~50 about 420 about 430
51~100 51~100 about 450 about 455
101 ~500 101~500 about 440 about 450
501~1000 501 ~1000 about 500 about 490
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[Table 2] Time Comparison between finite number
and real number

Coefficient Finite Real
a b number number
1~50 1~50 593ms 600ms
51~100 51~100 566ms 58ms
101 ~500 101~500 505ms 625ms
501~1000 501~1000 510ms 70lms
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