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RFI in Sentinel-1 IW images
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• Automatically classify images with RFI signals.ed 
Deep Learni)

• Automatically localise the RFI signals. knowledge 
on thsignals

• Extract some information about the on-ground 
Radar
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Detect on-ground radars in SAR images  
General workflow
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1. Reconstruct images

Convolutional Autoencoder (CAE)
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Detect on-ground radars in SAR images  
1. Reconstruct images

1. Reconstruct SAR image with a CAE

2. Model can not reconstuct anomalies

3. Classify anomlies as, e.g., RFI signals

Convolutional Deconvolutional 
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Convolutional Autoencoder (CAE)
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Detect on-ground radars in SAR images  
1. Reconstruct images
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Detect on-ground radars in SAR images  
2. Find anomalies
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Detect on-ground radars in SAR images  
3. Classify RFI signals
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Detect on-ground radars in SAR images  
Examples: Ship borne air surveillance radars
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Extract some information
Find radar characteristics 

1. Find burst with RFI 2. Locate RFI groups in level-0 
data

3. Manually analyse single pulse 
in group
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Finding Ship Radars in SAR images: 
Example of RFI signal near Japan
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Finding Ship Radars in SAR images: 
Example of RFI signal near Japan

Comparing AIS with SAR:
- Dark ship

Analysing SAR image:
- Approx. length of 240 m

Analysing raw data:
- Horizontally polarized radar
- Pulse width: 1 μs
- Varying Pulse Repetition 

Frequency 400/500 Hz
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Composite: 1/1 2019 – 1/1 2020

Composite: 1/1 2022 – 1/1 2023
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1/1 2018 – 1/1 2019

1/1 2019 – 1/1 2020
1/1 2020 – 1/1 2021

1/1 2021 – 1/1 2022

1/1 2017 – 1/1 2018
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Composite: 1/1 2019 – 1/1 2020



Composite: 1/1 2022 – 1/1 2023



Extract some information
Pulse group characteristics

★


