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DEEP LEARNING BASED PERSISTENT SCATTERERS DETECTION

Weili Tang!?, Simona Verde?, Sergio Vitale!, Giampaolo Ferraiolil, Gilda Schirinzi?, Vito Pascazio?!, Gianfranco Fornaro?

1 University of Napoli ”Parthenope” Naples, Italy 2 Electromagnetic Sensing of the Environment (IREA), CNR Naples, Italy

CONCEPT OF GLRT

PS DETECTION BASED ON U-Net MODEL

The PS selection has been framed in the context of radar detection involving the
Generalized Likelihood Ratio Test(GLRT) scheme:
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: Simple implementation <) :
| e !
' Better performances wrt PSI| detector ,{fe‘; :
! Limited detection performances on structures sharing similar |
1 response due to the strict control of the PFA </

GLRT based detector
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GLRT Statistic

GLRT Based PS Detection Map

Deep learning based detector

Network Prediction U-Net Based PS Detection Map

COSMO-SkyMed and COSMO-SkyMed Second Generation Constellation SAR images are used
to train and test U-Net model’s performance.

@ Velocity : Obtain the velocity file of SAR data using the GLRT method.

@ Label: Based on desired PFA to set the corresponding threshold T, combine this T with
statistic generated by GLRT to create label.

@ Details: Training data: 522 batches, Validation data: 93 batches, Testing data: 20 batches.
The "Poly" decay strategy was adopted, with a decaying coefficient of 0.1 for each 20 epochs.

The batch size is set to 32, and the maximum epoch is 100.

Study area refers to the central Appennines area of LUNGRO in Calabria region, Southern
Italy, characterized mainly by the presence of rural areas. The SAR dataset is composed by
126 CSK and 4 CSG acquisitions, at 3mx3m spatial resolution, carried out in the period
from October 2011 to November 2021.
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(b)PS GLRT (c)PS U-Net
The U-Net detector reproduces features similar to those of the GLRT detector, even

though the PS are detected using a different source of information: the MDV for the U-Net
instead of the GLRT statistic. Above all, the PS U-Net case exhibits a much higher density.

Three stream U-Net(3U-Net) model: Development from the classical U-Net.
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U-Net Structure

‘ 2x(Conv + Bn + RelU)

> Max Pooling Transposed Conv | + Skip Connection == Conv + Sigmoid

Improvement:

€ Increasing the diversity of the input data, velocity, statistic and entropy evaluated from
velocity

€ Modelling the noise module to remove isolated and outlier points

€ The feature merging module combines the advantages of different input data

RESULTS OF THE U-NET BASED PS DETECTION
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THREE STREAM U-NET MODEL FOR PS DETECTION
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