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Abstract

Performance of Optical CDMA Using Feedback-Controlled

Multilevel Sequences over Asynchronous Optical Channels

Mihiro NOJIMA

Feedback-controlled optical code-division multiple access (FC-OCDMA) is pro-
posed to greatly reduce multiple access interference (MAI) due to multiple access in
asynchronous optical atmospheric channels. The receiver of FC-OCDMA is composed
of an avalanche photodiode (APD) and adaptive finite-duration impulse response (FIR)
filter. The receiver returns multilevel coded filter weights to the transmitter. FC-
OCDMA obtains good performance than synchronous OCDMA with sequence inversion
keying using chip-level detector in asynchronous optical atmospheric channel when the
logarithm variance of the scintillation is small. Code design of variable-weight optical or-
thogonal code (VW-OOC) based on FC-OCDMA is also proposed. VW-OOC prevents
collisions between pulses and increases the number of sequences in the asynchronous
multiple access. It is shown that the proposed system and the code generated by pro-
posed method provide us with an excellent asynchronous multiple access performance

in optical communications.
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