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RADAR Parameters

Bandwidth 400 𝑀𝑀𝑀𝑀𝑀𝑀

Carrier Frequency 10 𝐺𝐺𝐺𝐺𝐺𝐺

Antenna Aperture 40 °

PRF 1 𝐾𝐾𝐾𝐾𝐾𝐾

𝑃𝑃𝑇𝑇𝑇𝑇 20 𝑑𝑑𝑑𝑑𝑑𝑑

 

 

UAV-based SAR systems are attracting growing 
interest in Earth observation. However, accurate 
knowledge of the sensor trajectory is essential to 
ensure high-quality SAR and InSAR products. Even 
with GNSS and IMU support, the navigation 
accuracy is often insufficient—especially at high 
frequencies (X-band and above), where trajectory 
errors on the order of a small fraction of the 
wavelength can introduce significant phase 
distortions. As a result, post-processing 
techniques are typically required to compensate 
for residual motion errors and preserve image 
sharpness.
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Original Data After AF After MA 

Geometrical Autofocus (AF) tailored for 
UAV Scenarios

Multi-Aperture (MA) InSAR Processing for 
fine orbit compensation

Focusing with GPU-based Time Domain 
Back Projection (TDBP) 

Input: Original RC data and
Nominal Trajectory

Output: Compensated Trajectory
used to refocus original RC data 

This work presented signal processing techniques specifically tailored to estimate and correct trajectory errors in UAV-based SAR 
systems. The goal was to geometrically refine the nominal trajectory provided by the onboard navigation system. The results confirm 
the effectiveness of the proposed approach for both SAR imaging and InSAR applications.
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