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Performance of discrete wavelet transform based fast—than—
Nyquist rate wireless optical FBMC communication system

CAO Minghua', HAN Shengchun', ZHANG Yue', ZHANG Xia*’, CHEN Xuan', ZHANG Lingyun'

(1. School of Computer and Communication, Lanzhou University of Technology, Lanzhou 730050, China; 2. School of Physics Science and
Information Engineering, Liaocheng University, Liaocheng Shandong 252000, China; 3. Shandong Provincial Key Laboratory of Optical
Communications Science and Technology, Liaocheng Shandong 252000, China)

Abstract: To address the limitations imposed by Hermitian symmetry on filter bank multicarrier(FBMC) in wireless optical
communication(WOC) systems, a novel scheme applying discrete wavelet transform(DWT) to optical FBMC is proposed, and
faster-than-Nyquist(FTN) technology is introduced to enhance the spectral efficiency. The bit error rate(BER), peak-to-average
power ratio(PAPR), spectral efficiency, and complexity of the system ae analyzed using the Monte Carlo method and compared
with conventional schemes. Simulation results show that, compared with direct current biased optical(DCO)-FBMC and asym-
metrically clipped optical(ACO)-FBMC, the DWT-FBMC system achieves approximately 5 dB and 2 dB SNR improvement at
a BER of 10*, and increases spectral efficiency by 1.5 bit's™'-Hz ' and 1 bit-s™'-Hz "', respectively. With the introduction of

FTN, the FTN-DWT-FBMC system significantly enhances spectral efficiency.

Key words: wireless optical communication, filter bank multi-carrier, wavelet transform, faster-than-Nyquist
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