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Tilt Correction

The source of tilt can be divided into two categories, inherent

and Iinduced.
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Geophone Ti1lt Subtraction

Tilt transfer function of an inertial sensor

Output  Sensor Re sponce
0 f’

Assumptions

1) The plant is linear

2) The induced angle is proportional to the displacement

We can then predict the tilt-induced signal
from the geophones



TILT MODEL
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IBSC Transfrer Func‘uons from H4

Drive (milli-Amps)



BSC Stack Transfer Functions

From the Support table to the
Optics Table
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Adaptive Algorithm

d

Gradient=  —-|ef =2e-2-[d-y]=2e-2-|d -3 (h x,.)
radient = oh = oh YI= oh . i Xnoi

= 2¢[~ XN—i]
FIR filter, of length N, has coefficients h



Simulink Diagram
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Z-Gurlap “Power Spectra
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Bode Diagram
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Modal Control Results

Modal control with inertial and relative sensors

— noise level
— control on

inertial sensors
ensors

— control on, relative s
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Estimator Mmodel

Ground Sensor Noisg (V)
Noise
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Fstimator Math
e=y—y=|[Celx—[Celx—|Cel

Where C, Is a selector Matrix
Where TF, Is the model

)’z — TFm Kg transfer function
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PONWER SPECTRUM INX

Bede Ciagram

— pendulums mass 1 power spectrum

—_— osemnoise level

— Cptical table Rowwer spectrum
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Estimator Results

comparison real data / estimator
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sSpectrum

Spectrum, control off and estimation+modal control on

— sensor noise level
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Future Estimator Work

How Good doesthe M odel Need to Be?

How do we optimize the Estimator Gain vs. the
Control Gain?

Try it on a piece of hardware; thetriple pendulum
control prototype.

Other |deas?



Transfer function HEPI to optical table geophones (position)
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Magnitude (m/N or rad/Nm)

Phase (degrees)

Transfer function
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* Now use 3 sensors on the ground to clean the extra noise of the
ground (amplified by the HEPI platform resonances (7,9,12 Hz))
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Magnitude of velocity against height of sensor for different frequencies
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magnitude of velocity in Cm/Sec

Magnitude
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of velocity against height of sensor for different frequencies
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. PS B Transfer Function from dSpace to Position Sensors
A ps= FoX

_ Transfer Function from dSpace to Support Table Geophones
X ceo=0€0x B

Zsup: F GGOZ Geo+ F PSZ PS Open Loop transfer function

Z A XW Transfer Function from Ground STSto Witness Sensor
W

STS

Transfer Function from dSpace to Witness Sensor
7= AxWit

- Wit
XK ,oF supF psX| K1F srs Xwir™ X ps (S—)

v(w) xWit TS

B(w)xSTS 14K 70

Closed Loop Transfer Function from ground to witness sensor
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