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Research on M-ary spread spectrum UWB communication
mechanism in extremely low SNR environment

Xiong Hailiang, Ma Piming, Du Zhengfeng, Yuan Dongfeng
('The School of Information Science and Engineering, Shandong University, Jinan 250100)
Abstract

A novel M-ary spread spectrum ulira wideband (UWB) communication scheme in a low signal-to-noise ratio
(SNR) environment is proposed, and its performance is analyzed from the perspective of coding selection, spec-
trum characteristic, and bit error rate. It is concluded that its spectrum has no discrete components, so the spec-
trum is smoother than direct sequence ultra wideband (DS-UWB) signals. Therefore, its signal can hardly be de-
tected or intercepted by conventional signal detection methods, leading to the better anti-jamming, anti-interception
performance and the better coexistence characteristic with incumbent systems. Moreover, the proposed scheme can
greatly improve the bit error ratio (BER) performance, leading to the BER curve close to Shannon capacity. A fast
synchronization strategy using hybrid pseudo noise (PN) codes is proposed, which makes full use of the potential
character of M-ary UWB signals.

Key words :ultra wideband (UWB) , M-ary spread spectrum, signal-to-noise ratio (SNR) , security commu-

nication.
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