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UNCERTAINTY PROPAGATION IN 

PROPAGATION MODELS
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PROPAGATION MODEL:TDOA (TIME DIFFERENCE OF ARRIVAL)

Principle
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PROPAGATION MODEL:TDOA (TIME DIFFERENCE OF ARRIVAL)

TDOA outputs as functions of frequency and time
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REVIEW OF UNCERTAINTY SOURCES  
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METHODOLOGY
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METHODOLOGY OF THE PROOF OF CONCEPT 
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 Methodology derived on a simulated broadband « true signal » at the 

OHP station (4 detectors) 

 azimuth and speed errors (bias)

 Focus here on 2 uncertainty sources: operational microbarometer (MB) 

calibration and filtering in TDOA ;

 Use Monte Carlo method to propagate all quantifiable uncertainties

(GUM-S1); in particular for MB calibration sample latent signals to 

propagate calibration uncertainties;
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PROPAGATING CALIBRATION UNCERTAINTIES OF MICRO BAROMETERS
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Data 

𝑥 = (𝑥1, … , 𝑥𝑑)

In-lab calibration certificate

Sample latent signals

corrected for phase and 

amplitude errors for each

microbarometer

𝑋 = (𝑋1, … , 𝑋𝑑)

deconvolution
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UNCERTAINTY ARISING FROM FILTERING IN TDOA
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RESULTS
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AZIMUTH ERROR
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SPEED ERROR
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CONCLUSION AND FURTHER WORK
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 The methodology for propagating uncertainty in propagation models was developed

on simulated signals and can be extended to real signals.

 The methodology provides unbiased estimates of azimuth and speed.

 On the example, uncertainties decrease as the frequency increases.

Further work:

 Work on the detector uncertainty : combined uncertainty from WNRS and the 

microbarometers

 Adapt the methodology to tackle on-site calibration (Gabrielson method)

 Extend to real signal
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Thank you for your attention
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