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Fig. 1

The signal in ideal or the baseline having linear distortion and spatial representation of saliency

(a): Ideal positive signal; (b): Ideal negative signal;

(c): Positive signal with linear distortion in the baseline; (d): Negative signal with linear distortion in the baseline
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Fig. 2 The signal of baseline having linear distortion and spatial representation of saliency

(a) : Positive signal and its saliency space; (b):
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Fig. 7 The extraction results of different algorithms to different signals under

different signal-to-noise ratios and different baseline types

(a): The mean value of absolute error of signal 1 extraction result;

(b): The root mean square value of the absolute error of the signal 1 extraction result;

(¢): The mean value of absolute error of signal 2 extraction result;

(d): The root mean square value of the absolute error of the signal 2 extraction result
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Spectrum Signal Extraction Algorithm and Application Based on Saliency
and Statistics

WU Jiang-bo, JIA Yun-wei” , YAO Cheng-bin, HAO Chen-xiang, WANG Kun
Key Laboratory of Advanced Mechatronics System Design and Intelligent Control of Tianjin, Tianjin University of Science and
Technology, Tianjin 300384, China

Abstract Signal extraction will be affected by noise and baseline distortion in most kinds of the spectrum. If the influence of
noise and baseline distortion is not considered in spectrum signal extraction, the accuracy of signal extraction will be seriously
decreased. Therefore, it is necessary to eliminate the influence of noise and baseline distortion before signal extraction.
However, most signal extraction algorithms’ procedure is to extract the whole baseline first and then extract the signal, which
makes it difficult to guarantee the extraction accuracy of the baseline. A spectrum signal detection and extraction algorithm (SSD
algorithm) based on saliency and statistical characteristics was proposed because the presence of signals always causes the
statistical characteristics of the signal region to be different from the background. Firstly, the signal’s saliency at different scales
is calculated, and the detected significant signal points are taken as candidate signal points. Secondly. the pseudo-signal points in
the candidate signal points are removed based on the signal characteristic that the signal should satisfy. Finally, the quadratic
polynomial is used to fit the candidate signal region’s baseline to remove the false signal areas and realize the final signal extrac-
tion. Many experiments were run to verify the performance of the SSD algorithm. Firstly, gaussian signal and rectangular signal
were simulated under different baseline types and signal-to-noise ratio (SNR). Then different algorithms were compared. such as
the AirPLS algorithm, Wavelet algorithm and DoG algorithm, on the extraction results. Simulation experiment results show
that: SSD algorithm was better than compared algorithms. The signal extraction results of the SSD algorithm were not affected
by the signal type and baseline distortion type and were not affected by SNR when SNR is greater than 40. Its accuracy, stabili-
ty, and dispersion were good, while the other algorithms are only applicable to a certain type of baseline distortion. From the o-
verall extraction results, the mean value of the absolute error of the SSD algorithm is only 8.71% of the AirPLS algorithm,
3.52% of the Wavelet algorithm, and 2.01% of the DoG algorithm; the root means square of the absolute error is also only
13.08% of the AirPLS algorithm, 5.45% of Wavelet algorithm, 3. 11% of DoG algorithm. Therefore, the SSD algorithm pro-
posed in this paper has good comprehensive performance in extracting signals and can accurately extract signals under different

SNR and baseline distortion.
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% Corresponding author (Received Jul. 2, 2020; accepted Nov. 22, 2020)





