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A Shaping Algorithm of Coded Amplitude Spectrum for Anti-Interference

in Transform Domain Communication System
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Abstract: A novel shaping algorithm of amplitude spectrums based on multiple code is proposed
for the receiver to solve the problem that electromagnetic environments of a transmitter and a
receiver are inconsistent and the mismatch of spectrums results in the loss of useful signal energy
and the weakening of the anti-interference performance of a system. The transform domain
technology is adopted to deal with the interference and noise at the receiver under the condition
where the transmit signal spectrum in the receiver is unknown. Based on the fact that the energy
of interference will be focused in transform domain while the noise will not, transform domain
processing can effectively separate the interference and noise. Then the amplitude spectrums of
the separated interference and noise are normalized, and the normalized amplitude spectrums are
multiply coded. Specifically, the amplitude spectrum without interference is set to “1” and the
amplitude spectrum with interference is set to the difference between the maximum value of
normalized amplitude spectrum and the value of this point. The basic function generated by the
proposed method can reduce the loss of useful signal energy and avoid interferences. Simulation

results in the range of signal-to-noise ratio from —8 to 8 dB and comparisons with the approach in
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which the basic function is generated directly by the receiver and the method based on similar to

equal-gain combining show that the proposed algorithm forms the receiving amplitude spectrum

effectively and basis function errors are reduced by 16.2% and 13.1%, respectively. The anti-

interference performance of systems is improved.

Keywords: transform domain communication system; spectral mismatch; multiple coding; anti-

interference
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