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We propose new Optical Code-Division-Multiple-Access (OCDMA) systems using
Extended Chaotic Binary Codes (ECBCs) obtained easily from the extended Bernoulli map. Unlike
conventional sequence codes, ECBCs are composed by the map for every information bit, which means that
the sequence code varies bit by bit. Therefore, high security against eavesdroppers is expected. Then, we
derive the expression for theoretical BER versus the number of simultaneous users of the proposed system
and verify that the proposed system is effective in OCDMA system through numerical results.
Moreover, we derive BER of OCDMA based on the persistence of MAI, by considering the transition of the
interfering users as Markov chain process. From the numerical analysis, the derived BER differs
substantially from conventional analysis. We show that the derived BER strongly depends on the initial
number of interfering users.
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