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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
In the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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Typical automated processing of

data from seismic sensors

produces many false signal

detections that are not associated

with events of interest. This is in

part because sensor detection
parameters are set as sensitive as
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possible to avoid missing detections, accepting that this will lead to
many false detections that can in turn lead to false events. The
problem is exacerbated by the fact that the noise conditions at each
sensor often vary dynamically such that parameters that work well for
one period of time may not work well for another period of time.

We present a model wherein sensor parameters are dynamically
changed to achieve a balance between missing sighals from events of
interest and detecting false signals. The key metric gwdmg dynamlc

tuning is consistency of each

sensor with its nearest neighbors.
 Parameters are automatically
adjusted on a per station basis to
be more or less sensitive and
produce consistent agreement of
detections in its neighborhood.

TR
Voo 4 \4
R LDRD

For each sensor,

TL = STA/LTA Detector Trigger Level

Increase the TL

| Yes

"Did the |
minority

“_ No

group
™\ detect?

",‘ "‘l

Minority }Gﬁmup]

“In which
group is
. each )
Nsensor? "

Split sensors into 2 groups:
* Sensors detecting
* Sensors not detections

5,
@ Laboratory Directed Research

| For each sensor,
| Decrease the TL

Update detector
TL for each sensor

Updated parameter values

STA/LTA Trigger Level

STA/LTA Trigger Level

2.6

1.8

E1S31

Trigger level driven as low as possible

Trigger level driven high by false detections

0.0

Sandia National Laboratories is a multi-mission laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin
Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SA

Sandia National Laboratoriesis amultimission |aboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, awholly owned

0.5 1.0 1.5
Time (hours)

F5%. U.S. DEPARTMENT OF

“;m-:_; b ”

subsidiary of Honeyweéll Internationa Inc., for the U.S. Department of Energy’s Nationa Nuclear Security Administration under contract DE-NA0003525.

YA\ g%
Il A" a4

National Nuclear Security Administration

Normalized Waveform Amplitude

SAND2016- 9548C

Normalized Waveform Amplitude




/ / y ) y A J s 1 |
> ,, . - . | \ | | . | | | .
[ | 4 g v 0 ' 7 3 g | \ N i) ) Y 4 _ | 4 \ | | 4 | y | - | | | i y § | 4 | [
_ t __ 7 \ ) 4 y \ i y I y S . ! f \ | > o 3 | | y | Y \ 7 i
y i y I y ~ i « N i y d y < o i y y i \ | i 4 8 | I 4 4 i ?
i i | A } y i Iy Y . ) / y ! | y i f i | y “ i ) ) ; / y \
| ff ! | [ [ > ] 4 i } / < Y | { b f ; | | A 4 £ | i
i e J i | fi y 4 i N | 3 l | I’ { i y i A i <
| i A ; y [ | i N ¥ _ N A 9 J i ‘ f \ | i _ i i { fi bl s
f A i y ‘ \ | ; i ; . | ‘o / i | ‘ | | £ | / |
| | | | i | ! i i S || / & J b | ft ! | t | i A 4 b fi = }
| i | | [ - 4 (S | | | ) Y J i | | [ ! y y | E )
| ) i | = A < = y | | i \ y | [ g . . | , | A f i £ iy !
Y A . | ! — i — ! . (R - A \ : U I | \ - ) | _—y 4 y i b )
i , { | ! £ it i | [ 4 h y i L A \ |

Tim Draelos, Hunter Knox, Matt Peterson, Ben Lawry, Eric Chael, Chris Young

December 23, 2008 Seismograms Filtered 1-10 HZ

Typical automated processing of " [Piok for seismic over
data from seismic sensors L=
produces many false signal
detections that are not associated
with events of interest. This is in o [ Exrancons siona

energy that can lead

part because sensor detection 8 |_tofalse detections

parameters are set as sensitive as 10 * ime @ «
possible to avoid missing detections, accepting that this will lead to
many false detections that can in turn lead to false events. The
problem is exacerbated by the fact that the noise conditions at each
sensor often vary dynamically such that parameters that work well for

one period of time may not work well for another period of time.
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We present a model wherein sensor parameters are dynamically
changed to achieve a balance between missing sighals from events of

interest and detecting false signals. The key metric gwdmg dynamlc
tuning is consistency of each

sensor with its nearest neighbors.
 Parameters are automatically
adjusted on a per station basis to
| | - be more or less sensitive and
Superior Detection Performance .
T produce consistent agreement of
% of Ground Truth Detections Missed . . . .
detections in its neighborhood.
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