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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 OF THE PROOF OF CONCEPT

= 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

In-lab calibration certificate

Sample latent signals
corrected for phase and
amplitude errors for each
microbarometer
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T. Esward, S. Eichstadt, I. Smith, T. Bruns, P. Davis, P. Harris, Estimating dynamic mechanical quantities and their
associated uncertainties: application guidance, Metrologia 56 (2019). doi:https://doi.org/10.1088/1681-7575/aaeeba.

Data
X = (X1, ., Xq)
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UNCERTAINTY ARISING FROM FILTERING IN TDOA
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RESULTS
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AZIMUTH ERROR
I

. *baseline | 1T .
' e T PR T

:
1
H
H
104 'K
: not corrected
i
N
.. i :
H I
] "
- i !
' . ; 0’
.
! H .. :
- . w3 o] [ nam, 7 T s I3 Tm o) 15 ey
L] . H Freo
: .
: . .
:
°l “ m % -.H
: .
.
o H
.
i :
.
L ]
i
}
10 2
1
!
.
:
H
0.01 0.013 Dﬂ'm 0.02 0.025 0.032 D(r)d G;JS 0.063 0.08 0 1'D1 0. 1‘27 0.16 0.202 D?rSd 052 0.403 DS’DE O‘Ed 0.806 1.016 1 rZB 1 5‘13 2.032 256 32’25
Freq
LABORATOIRE
NATIONAL =7
DE METROLOGIE
ET D'ESSAIS |

25/05/2022

13/ EGU General Assembly



SPEED ERROR
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CONCLUSION AND FURTHER WORK

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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