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Finite Continuous Apertures

Array : a group of sensors Aperture: the effects of sensors
that gather signal energy
over finite areas

Space-time signal £ (x, )

Aperture function w(x)

multiplication
The sensor's output  z(x,t) = w(x) f(x,¢) j

convolution
Space-time Fourier Transform /
1 400
Zlk,w) = Wik—-1)F(l,w)dl
(k.0) = s [ Wk =1 FL0)
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Aperture Smoothing Function

ggﬁgf'“me flx,t) ¢ F(k,o)

Apert
onction. W(x) G W(k) - feerite
Function
?jtgsu‘;r z(x,t) = Z(k,o)
1 400
Z\k,o) = Wik—-1)F(l,w)dl
(ke0) = o [ W=D F(Lo)
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Aperture Smoothing Function

flx,t) = F(k o0

Space-time
signal
1 +o00 +o0 ( )
Flk,o) = x,t) e’ dxdt
(k. o) (2 7)* _foo _foo Sl

wix) = W (k)

Aper’gure Aperture
function Smoothing
Function
1 +00 +00
w (k) = w(x) e’ “dx
(k) (2 7[)3_[0—]; (%)
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Co-Array for Continuous Apertures

Co-Array Autocorrelation of aperture function
w(x) fw w(x+y)dx
Aperture
function

X lag

wave'’s energy content

z(x,t) = w(x) f(x,1)

J.(xl’xﬁ'xf T)dx1 = C(X) Rf(X’T)

a
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Co-Array for Continuous Apertures

w(x) fw x—l—x

[wix,) £ (% 0) wilx,) 7 (%, t47) ]

(x)w™(x,) E[ f (x,,2) £ (%, t47) ]

= wlx )w (%, +x) E[ f(x,, ) (% +x, t+7) ]
(x)w™ (2, +%) R (%, 7)

fRz(xl,x1+X:' T) dx, = fw xl) (x1+X) Rf(X’T)dxl

= fw (x)w (%, +x)d x, f(X:T)
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Filter-and-Sum Beamforming
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Frequency-Domain Beamforming

N-1

At o) = > wR(t,w)e ™ R(w) () nlt)

1=
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