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Overview of operational detection method used at the French NDC

Examples of applications of infrasound products

Recent advances in the implementation of MLE approach

Evaluation through synthetic dataset and real cases 

Outline
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IMS infrasound network today

Adaptedfrom Silber, 2014 

International Monitoring System (IMS)

Operational global network of 60 arrays

~90% operating stations

High-quality continuous measurements  
since 2000

! ȰÚÏÏȱ ÏÆ ÉÎÆÒÁÓÏÕÎÄ ÓÏÕÒÃÅÓ ɉΦȢΦΨ-4 Hz)

Ocean waves, bolidesȟ ÅÁÒÔÈÑÕÁËÅÓȟ ÖÏÌÃÁÎÏÅÓȟ ÈÕÒÒÉÃÁÎÅÓȣ

Need robust detection, location and source characterization methods  

Opportunity to calibrate the network and promote civil and scientific applications 
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Time DifferenceOf Arrival (TDOA)

PMCC = Progressive Multi-Channel Correlation

(Cansi, 1995)  Č*ÕÌÉÅÎȭÓLab. Session

Challenge: highlyvariable noise conditions

Unique source: rawdata are filtered in narrowbands

Time delayestimatesof planarwavefront

Functionof test: consistency

2D least-squaredsolution

Broadband detection algorithm
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local noise explosion (multiple returns)

1 hour

Example of PMCC analysis
Beirut explosion (2020)

Explosion of ammonium nitrate stored at the port of Beirut

5 IMS stations: from 2450 to 6200 km

Localization:  Dloc= 38 km, Dt = 20 s

0.01-4 Hz, 1/3-octave band scheme (Garcés, 2013)

Window length scaled to the period

11 stratospheric returns at IS48-Tunisia

Pilger, C. et al. (2021). Sci. Rep. https://doi.org/10.1038/s41598-021-93690-y

local noise

https://doi.org/10.1038/s41598-021-93690-y
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Standardized processing scheme

Real time process, 26 log-scaled frequency bands (0.01-4 Hz)

Stable responses in phase and amplitude

Statistically and systematically characterizing coherent infrasound

Characterizingthe global 
coherentinfrasoundwavefield


