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A Single Channel Blind Separation Algorithm for Mixed Signals
Applying the Base Expansion Model
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Abstract: A new algorithm based on basis expansion model per-survivor processing (BEM-PSP)
is proposed to overcome the poor performance of the traditional least mean square per-survivor
processing (LMS-PSP) algorithm for single channel blind separation in time-varying channels.
First, a portion of accurate channel impulse response (CIR) is obtained through processing a
portion of received mixed signals. Then, estimations of the CIR during the whole time period is
accomplished by combining the channel estimation using the basis expansion model. Finally, the
Viterbi algorithm is applied to estimate sequences to the mixed signals, and the single channel
blind separation of the mixed signals is accomplished. Simulation results and a comparison with
the LMS-PSP single channel blind separation algorithm in same simulation conditions show that
the complexity of the proposed algorithm reduces by 50% with better performance in processing
mixed QPSK signals, and that the proposed algorithm achieves a bit error rate of 4 X10 ? while
the LMS-PSP algorithm only achieves a bit error rate of 1 X10 ! when the signal to noise ratio is
20 dB. It is also observed that the proposed algorithm obtains a higher performance improvement
with the same oversampling ratio.
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