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Abstract—Wireless communication technology, which provides voice communication and high pick

data rates for Orthogonal Frequency Division Multiplexing (OFDM) systems, have been investigated in

the article. The Fast Fourier transform (FFT) and the 2D discrete wavelet transform (2D-DWT) were

applied for this investigation. The design of scrambling system consists from three parts, namely from the

transmitter, the receiver and the noisy channel. The efficiency results for two cases (normalized and

non-normalized) of both transforms (FFT and 2D-DWT) in OFDM system were calculated using the

program in MATLAB software. The comparison of systems in a fading AWGN channel was carried out.
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INTRODUCTION

In this paper a block diagram of 2D discrete wavelet transform (2D-DWT) based orthogonal frequency

division multiplexing (OFDM) has been designed in order to decrease the signal to noise ratio (SNR), as well

as the bit error rate (BER). Comparative analysis of fading channels is performed.

The realization of a modified scrambling using 2D-DWT based OFDM transceivers was studied in [1]

but it was not investigated thoroughly. The comparison of different fading channels and the research of

Rayleigh channel have been carried out in [2, 3]. The analysis of DWT based OFDM versus fast Fourier

transform (FFT) based OFDM has been performed in [4]. The models of fading channels are described in

[5]. Paper [6] presents the comparison of channel models for the evaluation of their characteristics.

In this paper the 4-QAM modulation was used in flat and selective fading channels to improve the gain of

the transmission rate.

1. FFT-BASED OFDM SYSTEM

The block diagram of a given system for OFDM is depicted in Fig. 1. First of all, the input serial data

stream is formatted into the word size required for transmission, e.g. 2 bit/word for QPSK and 4 bit/word for

16-QAM, and then the format is transformed into a parallel one. After this the data is transmitted in parallel

by assigning each word to one sub-carrier of the transmitter. Than the data to be transmitted on each

sub-carrier is mapped into one of the M -ary PSK or the M-ary QAM constellation format, which is

determined before. In addition, differential-PSK (DPSK) and differential-QAM (DQAM) are available.

This process converts data to corresponding value of the M-ary constellation which is a complex word, i.e. it

consists of a real and of an imaginary parts.

The training frame (pilot sub-carriers frame) is inserted and sent prior to the information frame. This pilot

frame is used to perform the channel estimation (channel’s matrix h(t)), which is used to compensate the

channel effects on the signal. After that, the complex words frame and pilots frame pass to IFFT to generate

an OFDM symbol [7]. Zeros are inserted in some bins of the IFFT in order to make the transmitted spectrum

compact and to reduce the adjacent carrier’s interference.
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