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Abstract; Two-step method is a commonly used solution to the underdetermined blind source separation of sparse source sig-
nals, K-means clustering algorithm is usually utilized to estimate mixing matrix firstly, and then, the shortest path algorithm is
used to recover source signals. The source signal’ s number needed in the K-means clustering algorithm is usually unknown in
fact, so have to estimate it. This paper studied clustering validity index: BWP index, combined with particle swarm optimiza-
tion, proposed a new algorithm to determine the source signal’ s number. Then it introduced the proposed algorithm into the un-
derdetermined blind source separation. The results of experiment show that the proposed algorithm has good separation preci-
sion, meanwhile it can shorten the separation time and save some memory, this advantage is more obvious when the observation
data is huge.
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