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Abstract Aiming at the problem of rapid automatic identification of a large number of radio stations in the high fre-
quency band, a fast identification method based on sparse component analysis is proposed. Based on the unique periodicity
and sparseness of each station’s transmitted signal in the time domain, the high-speed spectrum scanning data are used to
separate and identify multiple radio stations on each channel automatically. First, to solve the single-channel multi-station
mixing problem, the power time series of the channel is modeled as a mixed signal containing multiple radio components,
and based on the sparse nature of the mixed signal, Sparse Component Analysis (SCA) is used to automatically separate
the mixed signal to achieve the same Identification of different stations on a channel. Then, in order to separate the radio
signals under shortwave time-varying channel fading, a sparse component analysis algorithm based on time feature clus-
tering is proposed, in which clustering is performed with both the time features and the amplitude features to realize the
estimation of the mixing matrix. In addition, in order to solve the problem of mixed noise on the classification results,
based on the clustering results, the algorithm projects the signal to the centroid vector to remove the noise introduced by
time-varying channel fading.. In simulation experiments, the transmitting source is set with different playing times, differ-
ent duty cycles and different periods, the signal receive system is arranged in 8 locations, and the received power is simu-
lated by using the shortwave prediction software Voice of American Coverage Analysis Program (VOACAP) our algo-
rithm’s accuracy rate of station identification is 98.1%, which is 7.3% and 16.8% higher than clustering based sparse
component analysis and fast independent component analysis, respectively, providing a good solution to the problem of
separation and identification of shortwave radio stations.
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Figure 1 The process of shortwave radio separation and identification
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Figure 2 Blind source separation model
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Figure 11 Separation and identification effects of
equal periods and equal duty cycles(Group A)
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Table 4 Broadcast setting of unequal periods and
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Figure 13 Separation effect of equal periods and un-
equal duty cycles(Group C)
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