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A Rapid and Effective Detection Method for Cyclie stationary Signals

WANG Marxi"?, LI Hong' ,MA Y4 fei’, TAO Ye- rong'
(1. Unit 63880 of PLA, Luoyang 471003, China;
2. Ingiute of Communication Engineering, PLA Science and Technology Univ. , Nanjing 210007, China)
Abstract: TSAE-Z algorihm combines time slice autocorrelation envelope detection with step-variable Zoom FFT detection (TSAE
7)., and achieves rapid and precise detecton of cyclie stationary signals. Results of simulation shows that, on condition of the same
length of data, TSAE-Z algorithm is able to significantly decrease implementing time of detection by thousand grade, and on condition of

the same implementing time, TSAE-Z algorithm can get 6dB improvement at least on detection perfomance as well as on detection
resolution.

Key words: cyclie stationary; joint detection; time slice; Zoomr FFT

, W. A. Gardner
[ ’
[ 2] ACA (Autocorrelated Cyclic Autocorrelation) , ACA
Zoom-FFT TSAE-Z( Time Slice Autocorrelation Envelope and Zoom+FFT Detection) ,
ACA CA (Time-variant Finite- average Cyclic Autocorrelation) ,
TSAE-Z
1 CA ACA =
x( [) ’ ’
, (CA)
’ + Al 2 ; )
RI(t, Hw & A_z.", La(ut T2 (u- T2)e " du, | TI <AL (1)
Aa At tAa= 1/ At,
, At

:2006—- 10— 31

(1979,

>



86 2007 5

[2] ACA At .
T At+ T =At(Ae>T), CA At
(ACA)
1 + Al 2 B o .
Re( T a;z, U)yw = m Jl/sz(z— U, DR (t, r di (2)
" 1 + T2 . o
Re(t, o= 7| x(v)x (v= TDe do( 1Tl <T), CA U
.z ; (2) .
U . (2 3 , ,
2 TSAEZ
2.1
TSAE-Z
fsz 1, At, |‘_ T
T’ L , 1 —Segment/ —=s-ssmesssrstassssmassmnn o sonR S na s s e
L - 7
t t=zL+ k(z=0,1, .-, Z; k=1, h‘“_‘—"—&'.‘lmc":j‘ “““““““““ I‘“’ """"" - ':'j'
2, ... T), .z ,Z= [(At= T)/L],  —— e ts
, [X]
(1 T= 0 1
3] Fig. 1  Sketch of data subsection
9 a= O .
, (2 )
1 + Al 2 o o B
w(wz U= | LR U.0)R I (1.0)r di (3)
JRI(1,0)7 T= 0 a= 0 CA ,
o+ 1/2 B o +1/2
(t 0)r = TI:-T/z (v)x (v)e “dv- §(aq) TI v)x (v)do (4)
5( a) (3) (4
A
Re(asz, Uy = AitZR’i[(z+ IYL+ k= U 01K [(z+ Z)L+ k,0]} (5)
=0
(5 z , z At
, (z+ 2 )L+ k , z 0,
RI(z+ )L+ k= U0+ .U L , (5)
A
Ra(a U= 3o SR L+ k= U.0)RI(L+ kO (6)
z=0
v (t)x (1) (4
Re(w U) 2 1lim[Ri(w U)ad = D1 RH(0)G(a,- a) 17”5 (7)
AL a A
(6) ; (7)

Ru()e 2 |Re( 0)|= | ;ue 0) 6(a,- a) 2™ ZUR (0)G(a - a) |17 (8)

(8) (TSAE) : At , (6)
: R:(1,0); T



A=1T (9
, Zoom-FFT 4
R Zoorx FFT s
) ) Zoon+-FFT , 1 L,
TSAE-Z
, 1L L
A= TZ4 D) T(a-T) T M (10)
2.2
(1) Aa Ad
, At R T L
(2) 1 At z (4)
Rz,0)0(z= 0,1, ..., Z),
(3) (6) (8)  Rrp(a)e : @,
(2) Ri(z,0)r oY ,
R(z,0)r
(4 R'¥(z,00r FFT , ZOOM-FFT ,
(5 a, a
3
1
’ Tab.1 Implementing time of algorithms
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