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Abstract: An Orthogonal MultiUser Short Reference Differential Chaos Shift Keying (OMU-SR-DCSK)

communication system is proposed to overcome the dominant drawbacks of DCSK system relating to low
transmission rate and energy efficiency. The proposed system shortens the reference signal to 1/P of
information bearing signal. Two consecutive information time slots are added after the reference time slot. Due
to the excellent features of Walsh codes, the system sends information from N users in one information time
slot. Meanwhile, the use of orthogonality of the Walsh code eliminates completely intra-signal interference and
enhances the performance of Bit Error Rate (BER) better. The theoretical BER formula of OMU-SR-DCSK
over Additive White Gaussian Noise (AWGN) channel and Rayleigh fading channel are derived and simulations
are carried out respectively. The coincidence between the simulation results and the theoretical derivations
proves the correctness of the theoretical derivation, providing a theoretical basis for the application of OMU-
SR-DCSK to multiuser serial transmission system.
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