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Differential Chaotic Shift Keying System with

Orthogonal Multiuser Noise Reduction
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Chongqing 400065, China)

Abstract: A differential chaotic shift keying ( OMU-NRDCSK) communication system with
orthogonal multiuser noise reduction is proposed to improve the low transmission rate and poor
bit error performance of the conventional differential chaos shift keying (DCSK) system. N
consecutive information time slots are added after the reference time slot at the modulator, and
Hilbert transform is introduced to enable the transmission of two user information bits within a
single information time slot and to eliminate the interferences between users in the information
time slot. A moving average filter is introduced at the demodulator to average the received signal,
which helps to reduce the noise variance and to improve system’s bit error performance. A
theoretical formula of bit error rate (BER) for the proposed system is derived under additive
white Gaussian noise (AWGN) channel and multi-path Rayleigh fading (RFC) channel, and
simulation experiments are performed. The simulation results and a comparison with orthogonal
multiuser differential chaos shift keying system under the same conditions show that the
transmission rate of OMU-NRDCSK system increases by about 50%, and the bit error

performance increases by nearly 3 dB.
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