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Closed-loop algorithm for the detection and estimation of
harmonic signals and its application
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Abstract: Coupling mechanism between the detector and estimator is considered from a joint detection and estimation
viewpoint. A novel closed-loop algorism is also introduced for the detection and estimation of harmonic signals, which
can be applied to measurement of line frequency spectrum for the recognition of underwater acoustic targets. Within
the closed-loop scheme, soft information, which is used to refine the a priori information of unknown parameters,
could be exchanged between the detector and estimator through iterations in order to achieve an improved perform-

ance. Simulations on real data show that this algorism can extract line spectrum feature of targets efficiently.
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Fig.1 The traditional sequence order detector and estimator
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Fig.2 Closed-loop detector and estimator
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Fig.3 Closed-loop structure of harmonic detector and estimator
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Fig.4 The single-side FFT magnitute of data of class 1
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Table 1 Line spectrum of class 1 based closed-loop algorithm

i f,/Hz 50.1 949 1195 1345 139.6 155.0
WERE 4, 0.0373 0.0891 0.1010 0.0644 0.0596 0.1459
BiFE f,/Hz 1613 1613 1622 1846 190.5 190.6
WERE 4, 0.1581 0.1426 0.1580 0.0881 0.0918 0.0758
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Table 2 Line spectrum of class 2 based closed-loop algorithm

R f/Hz 457 51.0 56.5 62.9 68.5
WERE 4, 0.0718 0.0983 0.1586 0.1345  0.1102

% f,/Hz  75.8 1144 3797 7467  760.0
WERE 4, 0.0843  0.0597 0.0605 0.0652 0.0639
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Fig.5 The single-side FFT magnitute of data of class 2
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