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Background: Monitoring Damping
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Background: Event Ringdown Analysis

Model fitting and Curve Fitting Techniques-\
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Events are infrequent.
How can we assess the system using ambient data?



Details: The Challenges

 Ambient data is noisy.

 Modal analysis is difficult with a short time
windows.

* Estimating multiple mode frequencies and
damping involves estimating many parameters
using low SNR information. Not robust.



Challenges
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Challenges
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Background: Monitoring Damping
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Introduce a persistence measure !

* Instead of a modal decomposition (or in addition
to), calculate a single persistence measure of the
duration/decay of a natural response.

The most obvious example is an exponential time-
constant.
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Introduce a Persistence Measure
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Important Properties:

* Scales linearly with “stretching” of impulse response,
regardless of shape.

For exponentials, doubling the time constant, doubles the
measure.

— For single mode, non-oscillatory exponentially-decaying impulse
response, it equals the time constant;

— For single mode, oscillatory exponentially-decaying impulse
response it is half the time constant.

Calculable from the autocorrelation!



Example: Pulse, exponentials

Pulse
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Stretching Property
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All these signals have the same shape.
They differ in amplitude and stretching.
The metric scales only with time-
stretching. (Indifferent to amplitude.)



Example using real data
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Example using real data
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Modemeter in practice
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Summary

e Challenge: quickly calculating modes using noisy
ambient data is challenging and often inaccurate.

* The proposed scalar persistence measure is easily
calculable from ambient data

* A prototype real-time monitoring system has been
implemented and is running in real time



