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ABSTRACT

This paper presents new implementations of chaos in spread
spectrum communication systems. Active research in this area was
initiated by the random-like, uncorrelated, broad band, aperiodic and
simple generation characteristics that chaotic signal possesses. In a
move that researchers hope will usher in a new era of wireless
communication, chaotic spread spectrum communications become an
important research branch in the study of future spread spectrum
communications. In our work, we focus on the two key exploitations on
chaotic spread spectrum communications: chaotic sequence and
chaotic modulation. And we propose three new schemes as following:

(1) The optimal chaotic spreading sequences for asynchronous
DS-CDMA. We propose the optimizing criteria for selecting chaotic
binary sequence in order to optimize the MAI in DS-CDMA.

(2) Fast frequency hopping FMDCSK modulation scheme
(FFH-FMDCSK). Integrating fast frequency hopping (FFH) technique
with FMDCSK, FFH-FMDCSK is able to improve FMDCSK performance
on anti-jam, multiple access and resistance to multi-path fading.

(3) OFDM-CDMA with chaotic spread sequences. We recommend
using chaotic spread sequence in the uplink channel of MC-CDMA in
order to lower the PAPR of OFDM modulation.

In order to demonstrate the advantage of these new schemes, we
not only deliver the theorectical analysis but also verify them by system
simulation results.

Keywords: Spread Spectrum, Chaotic Sequences,

Chaotic Modulation
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