Concepts
· Implementing a 2D (time-space) correlation filter with a time-space varying filter for SAR processing.
· A method for Fourier domain oversampling
· Implementing methods to test the SAR processor main-lobe and sidelobe performance
· The sinc interpolation method for arbitrary resampling
· Implementing a 1D (time-space) correlation filter with a time-space varying filter for SAR processing.


NOTE:
To complete the homework, only the commit is needed with a note to me. indicating you are ready for me to check the answers. No images or data need to be turned in.
To add the submodule:
git submodule add https://github.com/jpaden/eecs800helper.git eecs800helper
To update the submodule: git submodule update --remote --recursive
Problem 1: SAR Processor Simulator
This notebook will walk you through the creation of a basic radar simulator. Update the template and then commit hw2_problem1.m. The hw2_problem1_check.m function can be used to verify results. This runs automatically at the end of the template. While filling the template in, the check can be run manually to verify results before getting to the end.
Problem 2: SAR Processor 2D Correlation
This notebook will walk you through the creation of a basic 2D time-varying correlation processor which forms an image in the slant plane. Update the template and then commit hw2_problem2.m.
Because this processor is very slow, the img.x and img.r extents are divided by 4 to reduce the range extent and along-track extent by a factor of 4.
After completing the code, try the four corner target positions in hw2_problem1.m and make sure the SAR focuses properly for each corner target by checking the images and the range and along-track cuts. Also note that the divide by 4 factors will need to be commented out while doing the corner checks.
Note that the check script is only designed for the scene center target, saveVideo disabled, and for the divide by 4 factors in place so just ignore it reporting failures when the configuration changes from these states.
Problem 3: SAR Processor 1D Contour Correlation
This notebook will walk you through the creation of a basic 1D contour correlation processor which forms an image in the slant plane using pulse compression, sinc-interpolation, and a 1D correlation. Update the template and then commit hw2_problem3.m.
Try the different target positions in hw2_problem1.m and make sure the SAR focuses properly for each corner target by checking the images and the range and along-track cuts. Note that the check script is only designed for the scene center target.
