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Table 1  Central frequencies of standard wavelets ( scending order)
F(‘ F(‘, FC F(',
gausl 0. 200 00 rbio2. 2 0. 600 06 sym7 0.692 31 rbiol. 3 0. 800 08
mexh 0. 250 00 rbio2. 6 0.615 41 coif4 0. 695 65 morl 0.812 50
gaus2 0. 300 00 bior5. 5 0. 636 39 dbh9 0. 705 88 rbio5. 5 0. 818 22
rhio3. 1 0.333 44 rbiob. 8 0. 647 08 coif3 0.705 88 bior2. 8 0. 882 38
gaus3 0. 400 00 dmey 0. 663 37 db4 0.714 29 bior2. 4 0. 888 94
rbio3. 3 0. 428 63 db2 0. 666 67 syméd 0.714 29 bior2. 6 0.923 11
gaus4 0. 500 00 db5 0. 666 67 db6 0.727 27 bior3. 7 0.933 36
gausd 0. 500 00 db8 0. 666 67 sym6 0.727 27 bior3. 9 0.947 39
rbio3. 9 0.526 33 sym2 0. 666 67 coif2 0.727 27 haar 0.999 51
rhio3. 7 0.533 35 symS 0. 666 67 bior6. 8 0.764 73 biorl. 1 0.999 51
rhio3. 5 0. 545 48 sym8 0. 666 67 biorl. 5 0.777 82 rhiol. 1 0.999 51
rhio2. 4 0.555 59 rhiol. 5 0. 666 67 biord. 4 0.777 82 bior3. 5 1. 000 00
rhio2. 8 0. 588 25 rhiod. 4 0. 666 67 db3 0. 800 00 bior3. 3 1.000 10
gaus6 0. 600 00 db10 0.684 21 sym3 0. 800 00 bior2. 2 1.000 10
gaus?7 0. 600 00 coif5 0. 689 66 coifl 0. 800 00
gaus8 0. 600 00 db7 0.692 31 biorl. 3 0. 800 08
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Wavelet frequency estimation method and its application in
communication signal detection

ZHANG Yudong' LI Tongchuan® WANG Shuihua' WU Lenan'
1 School of Information Science & Engineering Southeast University Nanjing 210096
100013

2 Huahang Institute of Radio Measurement Beijing

Abstract As a latest signal analysis toolkit wavelet transform receives increasing interest from scholars. However
the correlation between the wavelet scale and frequency is an outstanding problem. This paper proposed a sinusoid
model to estimate the central frequency of mother wavelets besides the model is generalized to the situation of arbi—
trary sample interval and arbitrary scale of wavelet. Moreover traditional gradient-based optimization method will
find local optimum due to the non-convex property of the model therefore a novel Rossler-attractor based Particle
Swarm Optimization( RPSO) method was proposed. Experiments gave the center frequencies of all common wave—
lets and applied the proposed method in the field communication signal detection to validate its effectiveness and ef-
ficiency.
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wavelet transform; continuous wavelet transform; scale and frequency; particle swarm optimization;,

Rossler attractor



