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Introduction to ESR6

About Interference Detection and Mitigation

¸ To mitigate interferences causing acquisition and 
tracking issue to the GNSS receiver

¸ GNSS signals are vulnerable
¸ Unintentional
¸ Intentional (jamming)

Front-end

GNSS SoftwareRECEIVER

Acquisition Tracking
Mitigation

Block
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Connection with other ESRs

Secondmentat UNOTT in Jan, 2018

Å Scintillation simulation
Å Scintillation sensitive tracking 

model
Å Evaluation of interference on 

scintillation estimation
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Classification of interference 

Based on spectral characteristic:
Å Out-of-band interference
Å In-band interference

More specific characteristic:
Å Narrowband interference (NBI)
Å Wideband interference (WBI)
Å Continuous-wave interference (CWI)
Å Pulsed interference

Signal Characteristics of Civil GPS 
Jammers, Source: GPS World 

Interference signals over GPS and Galileo bands, 
Source: B. Motella, etc., Location Magazine
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Acquisition Stage

Impact of interference on acquisition

A global search for approximate values of Delayand Doppler shift

Acquisition with GNSS signal 

Acquisition fails due to interference 

-hmean: Peak-to-noise floor
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Adaptive notch filter: theoretical method

Notch filter structure

GNSS receiver equipped with interfering detection/mitigation units.

Source: D. Borio, A Statistical Theory for GNSS Signal Acquisition

r ὲ ώὲ+ʹὲ+Ὥὲ

Transfer function

The adaptive criterion

Input signal

Ὄὲᾀ
ρ ᾀπᾀ

ρ Ὧπᾀπᾀ

ᾀπὲ ρ ᾀπὲ ˃ὲg ὐὲ



7

Adaptive notch filter: theoretical method

One-pole notch filter

Two-pole notch filter Multi -pole notch filter

Source: D. Borio, A Statistical Theory for GNSS Signal Acquisition

Pole contraction factor kŭ
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Adaptive notch filter: case study

Acquisition under interference

Simulated jammer Jammer and GNSS signal combination

Interference type: Jammer
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Adaptive notch filter: case study

Key parameters trade-off
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