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Abstract

Orthogonal frequency division multiplexing(OFDM) is a multicarrier modulation(MCM) system that enables high-speed communi-
cations using multiple carriers and has advantages of power and spectral efficiency. Therefore, this study aims to complement the
existing shortcomings and to design an efficient MCM system. The proposed system uses the inverse discrete wavelet transform(IDWT)
operation instead of the inverse fast Fourier transform(IFFT) operation. The bit error rate(BER), spectral efficiency, and peak-to-average
power ratio(PAPR) performance were compared with the conventional OFDM system through the OFDM system design based on
wavelet transform. Our results showed that the conventional OFDM and Wavelet-OFDM exhibited the same BER performance, and
that the Wavelet-OFDM using the discrete Meyer wavelet had the same spectral efficiency as the conventional OFDM. In addition,
all systems of Wavelet-OFDM based on various wavelets confirm a PAPR performance lower than that of conventional OFDM.
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Fig. 2. Scaling and wavelet function of Daubechies2 wavelet.
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Table 1. Conditions of simulation.

Parameters Value
Modulation 64-QAM
FFT size 64
Number of subcarriers 52
CP length 46
Channel AWGN
Discrete Meyer
Daubechies2
Type of wavelet Daubechies4
Daubechies8
Haar

BER vs SNR in AWGN channel
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Fig. 5. Comparison of BER performance between Wavelet-
OFDM and conventional OFDM.
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Table 4. Performance comparison for each systems.

Spectral efficiency BER PAPR

(bps/Hz) (dB) (dB)
IFFT 2.7 18.3 9.8
Discrete Meyer 2.7 18.5 83
Daubechies2 1.7132 183 7.9
Daubechies4 1.7763 18.5 7.7
Daubechies8 1.8961 18.5 8.9
Haar 1.6875 18.3 5.8
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