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(57) Abstract: The invention provides a signal processing method for a distributed acoustic sensing system (DAS), where a scattered
signal that was scattered at a scattering location along an optical path 1s received and interfered with a local oscillator signal to generate
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at the scattering location, and so enables the strain at the scattering location to be estimated.
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because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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his International Searching Authority found multiple inventions in this international application, as follows:
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1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
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3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|1_| No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows:

1. claims: 1-20(completely); 22, 23(partially)

A signal processing method for a distributed acoustic
sensing system comprising: generating, based on an
interference of the scattered signal and the local
oscillator signal, a first complex carrier signal that 1s
modulated by a phase difference between the local oscillator
signal and the scattered signal; processing the first
complex carrier signal to generate a second complex carrier
signal that 1s modulated by a spatial differential of the
phase difference, the spatial differential being taken along
a length of the optical path.

2. claims: 21(completely); 22, 23(partially)

A signal processing method for a distributed acoustic
sensing system comprising: for each of two or more of the
scattered signals 1n the set of scattered signals,
generating, based on an interference of that scattered
signal and the local oscillator signal, a first complex
carrier signal associated with that scattered signal, the
first complex carrier signal being modulated by a phase
difference between the local oscillator signal and that
scattered signal; representing the first complex carrier
associated with that scattered signal as a phasor;
determining a reference phasor associated with that
scattered signal, based on a time average of the phasor;
rotating the phasor by an angle corresponding to a
difference between a common reference phasor and the
reference phasor associated with that scattered signal;
wherein the common reference phasor 1s determined based on a
sum of the reference phasors determined for the two or more
scattered signals; summing the rotated phasors to generate a
second complex carrier signal.
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