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The windowed 2D Fourier transform (W2D-
FT)

The windowed 2D Fourier transform
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Window A(t,r)
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Reassignment of W2D-FT

For the 2D signal model
x(t,r) = Aet(@xtwxt) gi(Whx+nxT)

The first order estimator of w :

dth
E " (w,n,t, 1)
,\[1] _ o~ X y 1y Y _
w w, )t;r = w N) = w
( 77 ) { Fxh(a), n’ t, T') X
The first order estimator of n:
arh
E " (w,n,t,1r)
l\[l] w’ ,t’r — —S X ) )y © —
i (w,m,t,1) =1 Fromtr) |

Reassignment
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Reassignment of W2D-FT

Compute W2D-FT with windowad;h, h

A 4

Calculate the estimator &, Al

A 4

Reassignment (moving energy)




Reassignment of W2D-FT

For the 2D signal model
x(t,7) = Aei(¢x+th+%t2)ei(¢x+nxr+§r2)
The second order estimator of w :
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The second order estimator of n:
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Reassignment
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Reassignment of W2D-FT

Compute W2D-FT with several
window 0,Th,T?h, Th, h
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Calculate the &2, #l2]

A 4

Reassignment (moving energy)




1st order RM 2nd order RM
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Entropy 1.2575 0.0489 0.0032

Smaller entropy represents more concentrated energy
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Conclusion

» Novel non-parametric technique 2D spectrum enhancement.
» Reassignment of 2D with 4 estimators.

» Improving the contrast and entropy.




Reference

1. K. Abratkiewicz, “Windowed Two-Dimensional Fourier Transform
Concentration and Its Application to ISAR Imaging,” IEEE Transactions on
Image Processing, vol. 32, pp. 6260-6273, 2023.




