
1716

SYNTHETIC APERTURE RADAR SIGNAL PROCESSING
  
  

function is then applied to �5�� �Ö�5( �I �ñ, �J) to obtain a roughly compressed signal �5�� �Ö�6(�I , �J) in 
k�ñ, �ñ�×�ã
odomain. Applying 
a 2D inverse FFT on the bulk compressed data  �5�� �Ö�6(�I , �J) , a roughly constructed image I�¢(�I , �J) with respect to 
�ñ, �=�J�@ �ñ�×�ã is obtained.  Figure 10 displays the roughly constructed image I�¢(�I , �J) of Stolt interpolation technique.  

�)�L�J�X�U�H����������Processed image by Stolt interpolation technique without DAC

Comparing 10. by Stolt interpolation technique without DAC and 8 by RDA, it can be seen that the two algorithms 
generate images which are difficult to differentiate in terms of have quality (having similar quality). The quality of the 
roughly compressed image of figure 10 can further be improved by applying differential azimuth correction (DAC).

The bulk compressed data array �5�� �Ö�6(�I , �J) in 
k�ñ, �ñ�×�ã
odomain is inversely Fourier transformed to range Doppler 
frequency domain 
k�P, �ñ�×�ã
obefore applying differential azimuth correction . To design the differential azimuth correction 
function, the range difference �¿�T�á and the phase constant �G�à �Öare computed as:

�¿x�l = c �@
�l�?�R�h

�Ù�Þ
�A and   k�k�a =

�5

�8
�@

�i �o
�.

�i �Y
�A

Where �G�ì = 2 �è�I �B�É�Ë�¿ �8�0�ì�¤ , k�a= 2 �è𝜋𝜋𝜋𝜋�Ö/ �? , m = 1, 2, 3, . . ., 𝑁𝑁𝑁𝑁�ì , 𝑁𝑁𝑁𝑁�ì = 2048, n = 1, 2, 3,.  .  . ,𝑁𝑁𝑁𝑁�ë, and the reference 
sample N�p , equals to the range value corresponding to the slant range �4�4 (or the range sample value at �: �Ö). 

The differential azimuth function  is applied on the compressed data  �5�� �Ö�6(�I , �J) for the whole range samples from 1 to 
2048 as in the equation form:

                            I�¢�_(�I , �J) = �5�� �Ö�6(�I , �J) exp(
F�E�Ûk�k�a � Û � ¿x�l . )

After differential azimuth compression is computed on the roughly constructed image I�¢(�I , �J) , then inverse Fourier 
Transform is applied on I�¢�_(�I , �J) to obtain the final constructed image as shown in figure 11.
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Figure 11. Processed SAR image

Applying multi-look and special filtering on the Stolt interpolation processed data, the resulting image is shown in figure 
11

Figure 12. Image after multi-look and spatial processing

Comparing the two multi-look and spatial processed images of figure 9 and figure 12 the multi-look and spatial processing 
image figure 12 improves slightly in quality. This slight difference is due to the differential azimuth compression involved 
in the Stolt Interpolation algorithm

6.0        COMPARISON OF ALGORITHMS 

The Range-Doppler algorithm is computationally efficient, flexible, less computational time and is an accurate 
approximation for processing of radar images but has some disadvantages with respect the high computational time to 
obtain good accuracy in the range cell migration correction operation. That is, it becomes computationally heavy when 
an accuracy in range cell migration correction is required

The Stolt interpolation algorithm is very accurate but computationally intensive due to heavy interpolation involved. It 
has advantages over the Range-Doppler algorithm.  

7.0      CONCLUSION 

This work focuses on the Range-Doppler technique and Stolt Interpolation technique in detail and their respective flow 
diagrams and important parameter expressions has been described in detailed. Also, the Range-Doppler technique and
Stolt Interpolation technique were successfully implemented on Matlab to construct the SAR image and the two
algorithms were compared.
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