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Abstract
A complete theoretical and partial experimental justification for the proposed method [1] for processing the Doppler 
spectrum is given. 

In the work [1] a new spectral estimate was proposed for the Doppler spectrum when operating spaceborne SAR over the ocean:
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Here:        is the simple spectral estimate obtained through the FFT of the only realization of 
the single look complex signal,      is the SAR nominal azimuthal resolution,         is 
the speed of SAR carrier.   

Even at first glance at the formula (1), it is natural to expect that the proposed transformation of 
the strongly fluctuating estimate        will significantly smooth out the fluctuations. Strictly 
speaking, to confirm this expectation, a fairly large amount of experimental data is needed, 
which the author does not have. Nevertheless, the results of the theoretical analysis (see below) 
and the processing of, unfortunately, only two experimental Doppler spectra, fully correspond to 
the expectation expressed above. 

The basis of (1) is the convolution of        with the shape factor         of the average Doppler 
spectrum [2]: 

                 
 

          
                                                        

where            and       is the regular part of the velocity radial component on the ocean 
surface. Accordingly, the shape factor of the initial estimate is represented as 

                    
      

          
                                            

where      is the random variable with zero mean and variance    . Note that according to [2], 
in the case of spaceborne SAR, the shape factor of the average Doppler spectrum depends 
weakly on the surface state, which cannot be said about the fluctuation part.  
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. Note that according to [2], in the case of spaceborne SAR, the shape 
factor of the average Doppler spectrum depends weakly on the surface state, which cannot be said about the fluctuation part.
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method, fluctuations practically disappear.
Note that the proposed method for processing a Gaussian Doppler spectrum is applicable to any system; it is only necessary to specify 



J Mari Scie Res Ocean, 2026 Volume 9 | Issue 2 | 4

the width of the average spectrum. In particular, Figs.2 and 3 show the results of processing the Doppler spectrum of the hydroacoustic 
system [3]. The original spectra are shown in black, and the processed ones in red. Present in the pictures, the vertical shift of the 
red curves relative to the black ones is explained by the fact that both of them are placed on the same graph without preliminary 
normalization. But the main result of the processing is obvious – the red curves turned out absolutely smooth. 

We believe that everything presented above provides a compelling justification for conducting a full test of the proposed Doppler 
spectrum processing method.

Figure 2

Figure 3
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