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An HF signal detection algorithm based on morphological filtering

WANG Quan, JIANG Hua, CHEN Han-xin
(PLA Information Technology Institute, Zhengzhou Henan 450002, China)

Abstract: Aiming at the problem of low signal detection probability caused by colored noise
interference in signal detection, a pre-processing morphological filtering algorithm is proposed after studying
the properties of the actual HF channel and the characteristics of the signal spectrum. It flattens the noise
floor by morphological filtering theory and realizes whitening filter by Top-Hat transform. The signal is
detected according to the threshold estimation theory under the Gaussian white noise environment.
Simulation results show that the color noise interference can be suppressed under the complex environment
of short-wave channel, and the detection probability of the weak signals is improved by 10%-20%.
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Fig.1 A real HF signal spectrum
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Fig.4 A real HF signal spectrum Fig.5 Estimation of background noise by the algorithm
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Fig.6 Whiten-processed spectrum by the proposed algorithm
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Fig.7 Whiten-processed spectrum by the algorithm in paper[6]
& 7 SCHRI6] 7 22 FLARAL B S B3t 1%

Pl 7 S SCHR[6] )7 ¥ Ab B1S M AR5 P, T 0L .
PR A IR L AN S
R B UE SR AT R, S R B A I A A 1 . SCHRR (614 BE D7 12 FIE 25 2 FUAL B i X I 1 N 1B E Y
ARG S (R 1R, R T LR S g, (R M L — B ] i e it 24 8) 7 AT ARG T A A8 S 5
R LE IS
Tablel Selected candidated signals
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signal number center frequency/MHz signal character
1 3.172 FM signal,SNR:3.69 dB
2 4.134 FSK signal, SNR:5.11 dB
3 4.678 unknown signal,SNR:7.63 dB
4 4.750 449 aberrated BPSK signal, SNR:4.63 dB
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Table2 Detection rate of selected signals by the three methods

detecting method signal 1 signal 2 signal 3 signal 4
direct detecting 70% 78% 97% 76%
algorithm of paper [6] 89% 94% 98% 92%
the proposed algorithm 91% 96% 99% 94%
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