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A visual linear clustering method for estimating the number of sources

He Xuansen™ ™ , He Fan™" , Meng Fanchen™ | Xu Li"
( " School of Information Technology and Engineering, Guangzhou College of Commerce, Guangzhou 511363 )
( ™ College of Information Science and Engineering, Hunan University, Changsha 410082 )
( ™ School of Management & Economics, Beijing Institute of Technology, Beijing 100081 )
Abstract
In the processing of acquiring the observed data by using sensors to collect sources, it is very important to esti-
mate the number of sources for signal processing and observed data analysis. In order to determine the number of
sparse sources, this paper proposes a visual estimation method to enhance the linear clustering characteristics of sig-
nals. Firstly, the short time Fourier transform (STFT) is used to transform the observed signal in the time domain
into a complex spectrum in the frequency domain to enhance the sparsity of the observed data. Then, a similarity
measure of angle cosine is established, and the angle threshold between the real part and imaginary part of the
spectrum is used to determine the source of the data points. Finally, the angle threshold is applied to single-source-
point (SSP) detection to eliminate the multiple-source-point ( MSP) that causes interference and highlights the lin-
ear clustering characteristics of sparse sources. The experimental results show that the proposed method can effec-
tively enhance the linear clustering characteristics of the observed data and realize the intuitive estimate the number
of sources.

Key words: sparse source, linear clustering, angle threshold, single-source-point ( SSP) detection
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