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1. Synthetic Radar Imaging.
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2. Methodology.
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3. Imaging of scattering centers.
Scattering eld:

E(l:s)= Ae *" clRGII (s) X (sl
Ground re ectivity:

V( (s)+r (s)= F "(E(s))(E;9)

Imaging:

/ y
Pw \94 r= R(S)
1 R(s)

1(z) = o (8) (z  (s) 1 (IV(()+ T (9)drds

0 0

1
VOE)+L (s) (z (9] (9))ds:

0
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3. Imaging of scattering centers.
Scattering eld:

E(l:s)= Ae *" clRGII (s) X (sl
Ground re ectivity:

V( (s)+r (s)= F "(E(s))(E;9)

/ y
Pw "< r=R(s)

Imaging:
1 R (s)
1(z) = o o( () (z (s) r (9)))V((s)+r (s))drds
1
= VO (s)+[ (s) (z ()] (s))ds:
Y 20 1y . o 1
1(z) = o T T St T [ (s) (z  (s) I R(SI+] (s) X(s)]] ds
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4. Some results and problems.

FULL APERTURE SPARSE APERTURE
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5. Imaging through back projection.

Inverse Fourier transform of Itered scattering eld.
yA 1

lep (2) = . FICEMGSN(zz  (s) (s)ds
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5. Imaging through back projection.

Inverse Fourier transform of Itered scattering eld.
yA 1
lgp (2) = . F I EGs)(E(z  (9) (9)ds

Full aperture: a 2 [0; 180} a 2 [0; 360]
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6. Deconvolution of phase history.

1 R(s)
1(z) = o o( () (z () r (9))V((s)+r (s))drds

(PSF V)(s;z)ds
0
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6. Deconvolution of phase history.

1 R(s)
1(z) = o o( (s) (z (s) 1 (9)))V((s)+r1 (s)drds
= l(PSF V)(s;z)ds
0

Constant amplitude Variable amplitude
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/. The CLEAN algorithm (Hogbom '74).

Input : the 3D image data |, and the PSF point spread function P . Output: 3D
image O, with the initial value zeros.
1. Find a point with the maximal intensity, say the point (  X;i;yi);i =1;::: with
the complex image I (Xi;Vi).
2. Create a shifted window function Pghirt , Whose center is shifted to the origin.

And substract the scaled PSF from the image.

I (Xi;Yi)

I new = | P(O; O) Pshift

3. Update the output image O by O(xi;yi) = ‘S22, Then repeat steps 1-3,

until max jlpew j < max(jl j). Here, is the stop criteria, which excludes

the image from the noise.
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3D and 2D point spread functions.
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8. Interpolation in SAR with Radial Basis Functions.
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