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Correct time shifts. Windowed correlation.
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Time shifts — What characterises them?

(b(t') — a(t))

t

T is an invertible function ...
and corresponds to a minimum-cost
path!
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Automated time shift estimation — How can it be done?

Cost along line segment:
d(a(t), b(t")||(At, At
Penalise temporal warping:

alAt — A
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DTW results, o = 3.



Automated time shift estimation — How can it be done?

« can also suppress noise: < 125Hz noise, signal-to-noise ratio 1.

S\

Ity sty
(d) o = 10.

(a) a=0. (b) a=1.

Finding the correct « is not generally solved.



Experimental validation — Time lapse data.
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Experimental validation

» Confirmed gas
leakage into a sand
layer at 520ms.

» Amplitude increase
between the green
lines.

» Time shift increase
in the same
interval.
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Experimental validation — Time lapse
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Experimental validation — Time lapse

» Main trends similar,
but DTW shifts are

sharper.

» DTW focuses the

time strain
according to
expectation.
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Experimental validation
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Experimental validation — Comparison

» For a small velocity
perturbation, both
methods should be
correct.
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Experimental validation — Comparison with known shifts.
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Experimental validation — Comparison

For a small velocity
perturbation, both

methods should be
correct.

For the great
perturbation, the
results disagree
totally.

DTW results similar
to each other,
continuous and in
the right direction!
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