
interferogram and an appropriately positioned rectangle window of length 2� as depicted in Fig. 2(a): DFT(I[t]B2�[t]). The

DFT of a rectangle with length ` is related to the Dirichlet kernel (McClellan et al., 2016):

D`(x) =
sin(`x/2)

sin(x/2)
, sampled at x=

2⇡

N
k with k 2 N.

From the convolution theorem, we can state that the difference of the two spectra is therefore a circular convolution of the

bandpass with an appropriately time shifted Dirichlet kernel D2�(x)ei(N�1)x/2.65

As shown in Fig. 2(b), this convolution creates a beat pattern in the difference. In this example the removal of 2� = 16 points

leads to an approximate 4 % difference in the spectra. The amplitude of the beats is related to the energy in the difference

of both spectra, which in turn is related to the energy in the portion of the interferogram that is removed, being I[t]B2�[t]

(Parseval’s theorem). The beat amplitude therefore depends on the number of points removed � and on the distance to the

center burst since the energy in the interferogram signal is inversely proportional to the distance to the center burst.

(a) (b)

Figure 3. Simulation example where the shortening operation is applied to a single-sided interferogram shown in (a) that corresponds to an

idealized bandpass model shown in (b) (only positive frequencies are shown in the spectral domain, interferogram size N = 29, bandpass

width L=N/8, ramp apodized and zero-padded with factor 2). The effect in the spectral domain of removing � = 24 points at the ends of

the long arm of the single-sided interferogram is shown. The example uses a zero-filling factor of 2 and no additional apodization besides

ramp is used. The difference in spectra may become ±2 % near the bounds of the bandpass
70

For single-sided interferograms the ramp correction will ensure that the removal of � points on the left shorter arm of the

interferogram has a negligible effect, see Fig. 3. In this case only the right side rectangle window B� should be taken into

account and the associated Dirichlet kernel takes a slightly different form due to a different time shift: D�(x)e�i(Nr�(�+1)/2)x

where Nr is the number of points in the longer right arm.

3 Apodization75

The appearance of beats is related to a perturbation in the leakage pattern underlying the DFT. Including apodization in the

DFT will therefore reduce its sensitivity to such relatively small changes in the number of points. We consider the standard

three Norton-Beer apodization windows from (Norton and Beer, 1976, 1977) although a more arbitrary strength could be

used (Ntokas et al., 2023). Figure 4 shows that the shape of the beats remains when applying different apodizations, however
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