UH FACULTY

.i.ti.

DER FORSCHUNG | DER LEHRE | DER BILDUNG AND NATURAL SCIENCES

S
MACHINE\LEARNING FOR MOTION PREDICTI

SUSPENDED OPTICS AND SEISMIC NOISE CANCELLATION

7
s

Nicolas Heimann, Jan Petermann, Daniel Hartwig, Romm\b\el, Ludwig Mathey

HIGH-Q PENDULUM EXPERIMENT DATA PIPELINE

Our setup features a coated fused-silica test-mass The goal is predicting the vertical beamspot motion in the target window utilizing the seismic witness channels and
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S , , We used a convolutional neural network to predict the target with independent convolutional layers for witness and
building’s basement. The corresponding spring-mass system

history data.
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PREDICTIVE CAPABILITIES
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concrete block

. To evaluate the improvement of including the seismic witness data, we
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§ trained two models. Model | (red) bases the prediction solely on the look-
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back signal while model Il (blue) utilizes the seismic witness data as well.
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The time series sample to the right shows how both models extrapolate 14 , . .

the excitation of the suspension resonances while model Il qualitatively

The test-mass with a weight of 100 g has a rectangular model T

. . , , improves the predictive precision compared to model |. Below, we show
profile to provide sharp contact points to the suspension
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background (dashed and dotted) is shown as well.
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