Seismic imaging combining active and passive sources using distributed acoustic sensing
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(Motivation: Introduction of fiber-optic sensors in geophysics (distributed-acoustic sensing, DAS) that provide additional
data-sets. We assume measurements of the displacement u and of the normal stress o, for frequency w and source fj:

.7: m fk {{ Xl,fk ..,U(Xnm/,fk)};{(7'(X1,fk)-I‘l7 ...,O'(ancv,fk)-rl}}.

(.

,

Full Reciprocity-Gap Waveform Inversion (FRgWI):

Minimization of misfit Jr with respect to physical properties,
5 active source
Tr =352 2 ||do(g) T Fulfe) — du(g)” Fo (f)||"- :;'_. o
+* Combinations of data d with simulation using the different components, : imaging domaln:
* Sources of the simulation can be arbitrarily chosen (fvs. g), ~ ~~777777°7°°7 *
* We can use observed data from sources of unknown position.
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Elastic 2D experiment combining active and passive-source data-sets

* FRgWI enables using data without knowing the T ‘ ‘

sources position and function;

* The data from passive-sources contain the low- | | ] I NN v .
frequency missing in the active acquisition. P-wave speed (a) initial model, (b) reconstruction using the actlve source data-set only, (c)
L reconstruction using passive and active sources data-sets with FRgWI, (d) true model.
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