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Discrete Algorithm for Wigner-Hough Trandorm
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Abdtract: Method of LAM dgnd detection by Wigner. Trandorm and its evauetion is presented. A discrete dgorithm is de
vised here for this method and muiticomponent LAV smulation proved its expected perfformance.
Key words: Wigner. trangorm; Hough. trangorm;L AV sgnd ;sgnd to moie ratio

1 Wigner - Hough ; ,

LRV (chim) : Wigner '
AR IS .12 , Wigner- Hough
,chip LAV . Wigner- Hough
2
chip
0+
,LFM
Wigner . Hough T B
Wigner Hough , LRV
LA (ch rp) , Q)O % 1006
. Wigner- Hough &
Wigner wa LR i
, LAV . -
I_F'\/I , ih) Howgh-Wigner £ %
1 chip
LAV . Wigner Wigner Houghr Wigner

:2001-06-27 ; :2002-03-22



242 2003
LAV Wigner v(n) , x(n) =s(n) +v(n). Wigner- Hough
, Wigner- Hough .
s(n) CWH(F, 9 (f,0)
(fo, o) x(n) =
s(n) +v(n),(fo, g) WH; + v(f, g)
var{ WH; + v(fo, go) } , WH, (f, g)
30 .
SNRy = | WH:(fo + ao) | ©)

2 chirp
Wigner Houghr Wigner
1.2 Wigner- Hough

s(t) WHT (f, 0

+ 00 _+ .
WH(f, ) =I I s(t+1t2) s (t- /2 e T+ Digy (1)
VWD

+ 00+ 0

W9 =[ [ (03 (v- T g) diav

:ITst(t,f+gt)dt @
WH; (f, @) =J’TMAS(|,Q|)e-mndI 3
@ © s() WD AF
Ws(t,f) =J.Tw5(t+|/2)s*(t- |/2)e'jm'd|
* (4)

As(1,f) =‘[> :s(t+|/2>s‘(t- 112) e Tt

1.3 Wigner - Hough
WHD

N/2-1 n
WH(f, g) = s(n+ ks (n- K e Iokif+am
9= 2.2

N-1 N-1-n

+ s(n+ K s (n- ke okira (5
n—ZZk:-(Zl- n

n=0,1, ,N-1
2 Wigner- Hough L FM
2.1 Wigner- Hough LFM

. 1 20 .
LAV s(n) - Aém(f0n+2gnn)+1¢0

™ var{ WHs+ v (fo + @)}
n(k) =09 (K).

E{ WHs+ v (fo+ go)} = Z ZE{[s(n+ K +v(n+ K]
[s"(n- k) +v (n- K]pe " "%

N?A? - JTKk(f + g.n)
= + 0D 2k e} 0t %
2 T2 2

2,2
=5 403 )
ss=s(n+k ,=s(n- k) ,ss=s(m+i),=s(m
-i),v=v(n+Kk ,w=v(n- k) ,vs=v(m+i),v=v(m-
i), @(n,k,m,i) =4t[ (k- i) fo+ (kn- im) go].
, WH; + v(f, g)

E{| WH+,(fo+ go) |3} = z z Z zE{(Sl"' W (5 +w)
(53* + V3*) (S4+ V4)}e‘j(p(n.k,m,i) (8)
) Z Z Z Z[(SISZ*S;S“*S&SQ* E{ Vs va} + 518 E{ Vv v}

+9 uE{vive} + E{vi, v} E{vs w} + E{vivs}

E{ V2* V4}]e'jq)(”-km,i) (9)
404 302 .
B WH e (fo + ) % =15 + 3N 920 +%” (10
(100 (7

N°AT? N4

var{ WHs+v(f0 + gO)} = 2 + 2 (11)
Wigner- Hough N2A%/ 2,
(6) (11
454 2
NZA_ .lSZL NR,
SNRou = N*AG2  NO% T NSNR, +1 (12
2 Yo
(12) , (SNRp> >1) SNRout
= NSNRin; (NRn< <1) NSNRi
NRwu= N?SNR3/ 2,
( )
: (12) . NNSR=1, Wigne-
Hough
SNR,=1/ N. N ,
2.2 Wigner- Hough LFM



2 : Wigner- Hough LAV 243

. WHT n-1 e (e R
+ -
H(f, 9 SH(t, ) (2 SMHT) S (=TT,
s WHs. v (f, 9) (fo + 1<n<N/2and1< k<N
Of, g +00). , Ws(n,K) =) n-n (14)
(3] . ZS(nH)s*(n-T)e"”,
’ . T =4=N
o2= 3(7+8N) N ( 1,2 ) N/2+1<nsNandl<ks<N
"THANZ(N?- 4) (N?- 1) "SNR - NSNR .
0N | 2
0= 2 =2 (st ) o % | gol
TI2NZ(N?- 4) (N?- 1) "SNR~ NSNR?
( ) ( ) <1 |go 21. | go =1 f=fo+ gn/ N n
(31 '
: N
3 WHs(fo,90)=’ZWs(n,fo+90n/N),
(1sfosN)and(- 1< o<l and(1<fo+ gon/ NS N) (15)
WignerHough .fV\ﬂgner | go| =21 t=to+ con/ N n ,
’ (n) do=-Voc,fo=togN % fo.
N
((n0) =t(n+ Sy (n- ) (g W@ = 5 Wlbran N,
N (Z Zy)) . (n+T1/2)  Z 7= Zys = (It N)and(- 1< <l and(l<tg+con/ NS N) (16)
+0.5. 4
n t ‘n Z T N Zyz 1 2
T . Wigner chip s(t) = AdT ot T2 9 1%
f(n) 2 , , : chimp
2 2 , )
, l s(n+ k) =sup(0,N)&@f1rauv k4 qup(0, N) ¥ (2 &0 &
Wigner : +sup(0, N) €7 fa* %7 K+ qup(0, N) @ (fa* %"
, 14, , ( chirp )
2. n(n) ,
. . v(n) =
Wigner- Hough Wigner cod- n(n), V ( cod- cod) , cod
s , 4,
’ 3 6000 - HWWVD of fourEnins (10,40064), (20, 20/64)

' NSR=1

[ R ) /Ay VA A

(a)Wigner T3k (b)Wigner-Hough it
3 Wigner ™
Wigner- Hough
(5 Wigner- Hough
; chirp rats freq
' ' 4 chirp HWD
' ' Wigner chip: (10,40/N) , (20,
Wigner W =W + got 20/N) ,(40, - 20/N) ,(50, - 10/ 64) , 1. Wigner- Hough
t v Wo o , chip )

Wigner chip , chip

, Wigner



244

2003

Hough )
5
(1) Wigner- Hough
Wigner- Hough ,
N2 .
(2) DCFT(Discrete Chirp. Fourier Trandorm) [ ,
Wigner- Hough )
DPT (Discrete Polyromid . Phase Trans
form) 2] ,Wigner- Hough
chip ,
, . Wigner- Hough ,
Wigner- Hough ,
(3 chip ,
) chip

[1] Xiang Gen Xia. Discrete chirp - fourier trandorm and its gpplication to
chirp rate edimettion[J]. |IEEE Trans. Sgnd Procesing, 2000 ,48:
3122 - 3133.

[2] M Zlkram,KAbed. Merain,Y Haa. Eqimeting the parametersd chirp
dgnds: An iterative gpproach [J]. IEEE Trans. Sgnd Pocesing,
1998 ,46:3436 - 3441.

[3]

[4]

[5]

[6]

[7]
(8]

S Barbarossa. Andlys's of muiticonponent LAV sgnd's by a combined
wigner-hough trangorm[J] . IEEE Trans. 9gnd Procesing, 1995 ,43:
1511 - 1515.
P M Djaric ,SM Kay. Parameter edimettion of chip sgnds[J]. IEEE
Trans Sgna Procesdng ,1990 ,38(6) :2118 - 2126.
L Gohen. Time Frequence Andyss: Theory and Applicaion[M].
Preintice House ,1997.

) . [M]. : )
1998.

[M]. : ,1990.
, . Hough
[J1. ,2001 ,9(2) :121 - 126.

, 1966 6

1939 4 ,



