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Future work

• RFI detection: proper techniques to be identified considering the different possible classes

of interfering signals.

• RFI mitigation: advanced techniques working at signal processing level will be analyzed,

considering impacts on performance of code and carrier based positioning techniques.

• RFI classification: the focus will be in the feature extraction (bandwidth, power and time

domain behavior) needed to activate proper countermeasures.

• Implementation of the anti-jamming detector and mitigator in a GNSS receiver.

• Artificial interference mitigation for scintillation detection.
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Pre-correlation 

mitigation techniques 

The research addresses the design and implementation of advanced signal processing

techniques for detection/classification and mitigation of Radio Frequency Interference

(RFI) on GNSS signals.

The presence of spurious signals in the GNSS bandwidth, or close to it, is source of errors

for the signal processing stages of the GNSS receivers.
BIASES AND NOISE ON THE POSITIONING

The ANF parameters should be customized for different jamming signals and be capable of

not only mitigating the interference but also preserving useful GNSS signal.

Parameters Optimization Technique

Pole contraction factor kα1

Algorithm step δ2

Threshold T3

…

Among existing solutions, Adaptive Notch Filter (ANF) is particularly appealing.

GNSS JAMMERS

Two key metrics, namely Interference Error Envelope (IEE) and code jitter, are used to

observe the bias and the overall shape deformation of the S-Curve induced by chirps and

ANF.

The different characteristics of chirps and ANF parameters exhibit very different error

envelopes. The code jitter is a measure of the ANF efficiency and can be used for ANF

parameters optimization.

Software simulation: signal processing is implemented by using the software receiver

developed by the NavSAS team in MATLAB® Simulation Environment.

• Open Loop Analysis: interference error envelope. 

• Closed Loop Analysis: code jitter. 

The ANF distortion analysis at the tracking stage is based on the output of the DLL

discrimination function.

Induced Bias

Overall S-Curve 
Deformation

Ranging errors over all chirp phases

IEE changes due to sweep rate IEE after ANF mitigation

Satellite 3
Satellite 2

Satellite 1

ISMRs

IPP

Ionosphere

… …

Intentional & Unintentional Interference

Scintillation monitoring could be operated in scenarios where communication systems or

even jammers are present.

Such sources can provide scintillation-like performance in signal processing stages and

need to be detected and mitigated.
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Adopted methodologies


