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Abstract :

An agorithm of extended Radon-Wigner transformation (ERWT) is proposed. Mapping the delay and the Doppler

frequency of radar echo to a parameter space of ERWT, the echo signd , with waveform of norrlinear frequency modulated
(NLFMW) ,can be detected based on the parameter space and the parameter of the echo can be estimated simultaneously. The pro-
posed method is insensitive to the interference terms and has high precision of delay estimation. Validity of the method is verified by

simulation results.
Key words:
parameter estimation

1
[1]
) Wigner-
Ville (wp) 12! :
Wigner-Ville
,  RandonWignert® !
(RWT) Wigner- Hough!®®! (WHT) Fourier
1 (RrFT) RWT  WHT
, RFT ,
(LAV) ,
LAV ,
8]
(NLAV) : (PPS)
: (LAV)
NL AV , WD
:2007-0-1; :2007-01-0

ERWT ( Extended Rador- Wigner Transformation) ; NL FM (NorrLinear Frequency Modulated) ;signal detection;

NH=Y
NL AV .
RWT ,
2
2.1
NL AV
s(t) = adm AT (1)
A B (1) = d(t) +fit
, (1) ,
b(t) ,fa
To
fi(t) =& (t-To) +fyq (2)
RWT  WHT
. RWT



2368 2007

RW (M) I_vvs(too)dv ©)
W, (t,f) -J' S[t+ J s*[ ] e ™ (4 x(t) =s(t) + n(1) (10)
WaneVill n(t) , s(t) )
gner-Ville PQ () WD
LA : NERME 1) = Wt 1) + W (£, ) + Wi, F) + Wi(t, 1)
e RVT = W(t,1) + Wit 1) (1)
W, (t,f) WD, Wy(t,f)  We(t,f)
Wi (t,f)
RWT
EWRT®) :J’PQ W(t,f)ds (5)
E[ Wen(t,f) ] = E[ W(t,f)]=0 (12)
Wi (t,f) PQ , 6 o] .
- E[Wh(t,f)] = E[I n(t+1/2) n"(t- r/z)e'mct]
PQ:f(t;d ) = ¢ (t- d +{ (6) =I:E[”“+”2)“ (t-12]e™d
© :Im oD @)e™'d =0% <+ o (13)
BART(d ) J’ W.(t,f)ds 02
t+—| - t- = e ™ad
PQI { J S[ J ° E[ W (t,f)] =03< + (14)
—|A|J. I 121(41 (t+1/2-T)) - d>(t+T/2+r0)) jmfd’ ds (1) VWD , ()
_lAl 121(¢(t+r/2 T - At-1/2-T) +17) !
.[ I ERWT, () :_[ W, (t,f)ds
e jam (¢ (t- d) +Q) /1+¢’2(t- d d ds 7) P .
T [, Wt # () 1+ (# (- d)’dt

, = ERWTs(0) +I Wi(t,® (1)
D(t-To+T/2)= d(t-To) + ¢ (t-TgT/2 £ T

. 4 -
B(t-To-T/D= Ht-Tg) - ¢(t-Tgr/2 O L+ (¢ (t- o) %dt
=ERWTs(®) + V1+(#E€))?
EvvRT(dZ)—|A|J’ I JIAETI2eTg) - A T2 T 1) 'It Wi, (1) dt
e 950 TR g d ds = ERWTs(0) +0% 1+ (#@Q))? (15)
(P(t-T - #(t- &) +1,-0) { T
= | Al
J& (9 (15) , (d,Q)
1+ #2(t- d)d dt
=|Al? 1+ #2E) (d,0) , NLAV
J-°° IO E-TY - PE- Al D g
E T
=IO [ e
=A% 1+ #2€)8 () (9) .,
F=dE-10)- $E-d) +f4-{,5(-) Ddta ' N
(1) W1+ #PE) < S
o, (dl)=@o,f) (9) s(t) = nze' sns(t+T p) (16)



12 : ERWT NLAM 2369

fan Ty . NL FM ,
VWD , Wsr(t,f) ERWT , 2 (NR =
- S(B) ) )
VWD ,V\/S’(t,f) .
N , ERWT
Ws,(tuf) = nz Ws(t+rnyf+fd,n) + WK(tyf) (17) , Nbl'te CarlO
W (t,f) . 1000. ,
[9] , WD , . ,
, LAV ,NLFAM 0.1% . 3
™ , (d.0) Ps=10"°
, ERWT , ,
ERWT , (d.Q) ,
{(@®a.fan),n=1 N}, . ERWT ,
3 ERWT NL AM
ERWT NL FM , 1
— ERWT
o ---MF
1 0.8
1 NL FM , 07
%’.
512 , % 06
=
, : 205
0.4
03F
02f
01 0 5 ; 5 10
SNR/dB
B3 Rd R ih 4R

- -
- o~
50 100 150 200 250 300 350 400 450 500 &
~ -
TR <
B 1 NLFM B 814> 45 &
0
5t
430 " A n i L i i i A
<ol 250 200 150 -100 50 O 50 100 150 200 250
2 KA A
& sl B4 XUEZASE S N EE ERWT
—
= 2
2
@ -20
25
3050 260150 160 -50 0 50 700 150 260 350 NR= - 5dB. ERWT,

PEIFEE 4
& 2 NLFM {5 5 ¥} £ ERWT(SNR=-5dB)

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2370

2007

NLFAM )

[1] L Cohen. Timefrequency distributions-A review [J]. Proc
IEEE,1989,77(7) :941 - 981.

[2] T Claasen, W Meclenbrauker. The Wigner distribution-A tool
for time-frequency signal andysis-Part |l :Discrete time signals
[J]. Philips JI Research,1980,35:276 - 300.

[3] Wood J C,Barry D T. Radon transformation of the Wigner
spectrum[J]. Proc SPIE The International Society for Optica
Engineering,1992,1770:258 - 375.

[4] WoodJ C,Barry D T.Linear signa synthesis using the Radon-
Wigner transform[J]. |IEEE Trans Signa Processing, 1994, 42
(8) :2105- 2111.

[5] S Barbarossa,A Zanada. A combined Wigner-Ville and Hough
transform for crossterms suppression and optimal detection and
parameter estimation[J]. Proc |EEE ICASSP,1992,5(1) :173
- 176.

[6] S Barbarossa. Andysis o multicomponent LFM signals by a
combined Wigner-Hough transform [J]. |IEEE Trans Signa
Processing,1995,43(6) :1511 - 1515.

[7] L B Almeida. The fractiond Fourier transform and time-fre-
quency representation[J] . | EEE Trans Signa Processing,1994,
42(11) :3084 - 3091.

[8] , . [M].

,1998.

[9] , , Wigner-Ville

[J1. ,2005,33(12) :2239 - 2241.

WANG Zhong-ren, LIN Jun, LI Wenrwei. Timefreguency

analysis for complex time-varying signals based on wigner-ville

distribution[J] . Acta Bectronica Sinica,2005,33(12) :2239 -

2241. (in Chinese)

,1976 9

Emall :dudp @om. com

-
-

1963 8

100 .
Emal :bint @uedc. edu. cn

5

1974 11 ,

Email :3mh2003 @163. com



