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Blind Separation Algorithm of Single Channel BPSK Signals Using Particle Flow Filte-

ring
Zhao Zhijin, Wu Yu
(School of Communication Engineering, Hangzhou Dianzi Univeristy, Hangzhou, 310018, China)

Abstract: Since 'particle impoverishment’ of the particle filter deteriorates the performance of the single
channel blind signal separation based on traditional particle filtering and its huge calculation, a new single
channel blind BPSK signal separation algorithm based on particle flow filtering is proposed. Firstly, ac-
cording to single channel signal of mixing two BPSK signals, a measuring equation and a state equation
are built. Secondly, particles are updated through moving the particles in state space which obey the prior
distribution to its corresponding posterior distribution, which is different from using resampling to update
particles in particle filtering (PF), thereby avoiding the 'particle impoverishment’ phenomenon caused by
re-sampling in PF. Lastly a weak solution based particle flow filter is used to achieve BPSK blind signal
separation. Computer simulation results show that compared with particle filtering algorithm the new al-
gorithm has the lower bit error rate and computational complexity.

Key words: particle filtering; blind separation; single channel; particle impoverishment; particle flow fil-

tering
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Tab.1 Single-channel blind source separation algorithm based on particle flow
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Fig.1 BER and MSE of two algorithms under Gaussian environmental noise

10° 107
—e- PF-SBSS -e- PF-SBSS
-+ PFF-SBSS -+ PFF-SBSS
g 2 107
=
T A N—— )
0 5 10 15 20 25 30 0 5 10 15 20 25 30
SNR / dB SNR / dB
(a) Wil 755 /751 FIBER (b) B (5 5S4 IMSE
(a) BER of two symbol sequences (b) MSE of two symbol sequences

P2 A i i BR BT S R WA 5k A9 BER FI MSE
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