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ABSTRACT

Wigner-Ville distribution which is a time-frequency analysis has a fatal drawback, when the
signal has multiple components. This is the cross-talk and often causes a negative value in the
distribution. Wigner-Ville distribution is an expression of power, therefore the cross-talk must be
avoided. Smoothing the Wigner-Ville distribution by convoluting it with a window, is most
commonly used to reduce the cross-talk. There can be infinite number of distributions depending
on the windows. But, the smoothing reduces resolution in time-frequency plane; this motives to
design a more effective window in reducing cross-talk while remaining resclution. The domain in
which the cross-talk and legitimate components can be easily distinguished, is the ambiguity
function. In the ambiguity function domain, the legitimate components appear as linear lines
passing through the origin. But, the cross-talk is widely distributes in the ambiguity function
plane. Based on the relative distributions of cross-talk and legitimate components, rotating
window can be designed to minimize cross-talk. Applying the rotating window to the ambiguity
function corresponds to smoothing the Wigner-Ville distribution. Therefore, the effects of rotating
window is estimated in terms of the bias error due to smoothing the Wigner-Ville distribution. By
applying the rotating window, not only the Wigner-Ville distribution but also its properties are
changed. The properties of the new distribution are checked, in order to complete analyzing the

rotating window.
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a3 2t

z

}
Az

il

2=
9

a9

do ot

!
B
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= 0 for all &

=0

HEOD) = 1,5?0(.:, & (25)
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A ZH-F 545

G0, 1) = 1,5% K& 1)

WAl shel BEE Yehgsl 9
&£%7F ohd 5ghg FhAok @ 2
44 QAT F A, REVEIL A4pE 2

7) Astel B BEFo} s,

oo W& FEFFo A E AdzAL g
Eag=y

G 1) = G (-&-1) (29)
A FESEFE A 298 UEsy, g FA

FEF4E 44T TIPS A4RS 2 2L
OE}- 2~ 0]

T MRET.

AAHQA 71AFEe] EAAAM A5EE F dE o
FEO Aze 4o RN GE e 4A
T3 AE7E 8. 0% Z2e MEe g A-F

T
s BA7IY oA 9 A59 2E A TRl
w EAstelor B2 4A 42T & A, =,

if x(8) = 0,|t| > 7, then

Wt = 0| > T (30)

¢ BAE neY F gor, ol% 2e 42e

&) 9 FEGFANY Agzne Gt 2
.

[ G& 0e’de = 0,]d < 2 (3D

A FEgeel distd 4 GDY FYo WS
FRRog FYste e Brhestn, mebd A
BRI A GDE THIFEAE AHRT) At
T A4AQ ANl Bas 9. 343 ¥
ol oo rol dist] fHS WE ATE o
£ 7M1 #47t Ho, To] WE Feo ¥E,

FHYZ g al
o A9 A BDE vEER) gon, 1 Axf A
B0) o2 Ve AT Azo] #S AL wE
&= kA "t
A ZEEZo A S] dAFIF Az g HAEL Fu
FEZNNY dHNS MFol dely F3F 4
o FaFFgodMe dAYY 4z g A da,
12 #E87] 4% AvEAL deD 2o
f Xw)= 0,|w| > (2, then

W, (t,0) = 0,|o| > 2 (32)

2 =
st
i
E=)
L
>
o

H

[¢]

p—-

[ 6 e dr =0,|4 < 2o (33)
AFEE HTFE A o A s
2AE B, AW FEYFE AAUG Q3o B

Table. 1 Properties and satisfaction of the
distribution applying rotating window

Properties Satisfaction
if x(8) > W, (¢, ®), then
0
x(t-t) > Wit-t, o
if x(t) > W_(t,®), then 5
x(De’™" > W(t,o-w,)
1 2
o Eo W.(t, @)dw = |X(l‘)| X
2
[ Wt wdt = |X () X
f oW, (¢, w)dw
= = (Xt) X
fw W (¢, w)dw
[ twt, w)dt
- = T(w) X
[ W, 0)dt
Wt ) = W, (t, ) o
(Real value )
if x(8) = O,|f| > T, then
X
W,(t,o) =0l>T
it X(w) = 0,|w| > 2, then
X
Wt ®) = 0,|a)| > 0
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