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Motivation

Geophone: particle velocity DAS: strain (rate)
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Containment and Monitoring Field Research Station CaMI-FRS

(Lawton et Al., 2019-2020 )
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Monitoring facilities at CaMI-FRS

(Lawton et Al., 2019-2020 )
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DAS facilities at CaMI-FRS
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Summary

1.The least squares DAS to geophone transformation is 
based on a linear modelling operator that includes most 
of the known DAS aspects.

2.The least squares DAS to geophone transformation can 
invert the early times and the high frequency part of the 
geophone trace.

3.The regularization is fundamental in this least squares 
problem.



7

Plan

1.DAS principles.

2.Derivation of a particle velocity to strain rate linear 
operator based on DAS principles.

3.Proposal of a least squares inversion based on the 
particle velocity to strain rate operator.

4. Inversion test with DAS data from CaMI-FRS.
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

(Modified from Posey et Al., 2000)
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DAS principles

Backscattered pulses electrical fields:
B's backscattered pulse electrical field when the fibre
changes length:

Interference pattern with B's perturbed electrical field:

Strain from measured fibre length change:
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DAS principles

Strain from measured fibre length change:

Interference pattern dynamic phase:
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Particle velocity to strain rate linear operator



17

Particle velocity to strain rate linear operator

https://math.libretexts.org/
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Particle velocity to strain rate linear operator
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LS inversion based on the particle velocity to strain rate linear operator

• Solved with a Conjugate Gradient Least Squares Method.
• R=I to obtain the smallest model.
• R=derivative to obtain the flattest model.
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DAS
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Smallest inverted geophone from DAS
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Lateral shift
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DAS
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Flattest inverted geophone from DAS
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Geophone
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Smallest inverted geophone from DAS
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Filtered geophone
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Smallest inverted geophone from DAS
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Individual traces comparison
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Summary

1.The least squares DAS to geophone transformation is 
based on a linear modelling operator that includes most 
of the known DAS aspects.

2.The least squares DAS to geophone transformation can 
invert the early times and the high frequency part of the 
geophone trace.

3.The regularization is fundamental in this least squares 
problem.
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Thank you

Any questions
or comments?

You can find me at:

Jorge.monsegnyparra@ucalgary.ca
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