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Simulation scheme

Mechanical model
4 sensors
2 FB
2 FF
Digital control
Real A/D D/A
Delays
Noises :
Sensors
A/D
D/A
Saturations



Results (Attenuation)
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Sub-Nanometer Active Seismic Isolator Control (TBP in JIMSS)
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Sensors Noise Model
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Sensor Noise

Sensor noise :
Modelled by
white Noise + linear filter



Integrated RMS
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- Ground Motion
Experimental - Quadrupole Motion

- Quadrupole Motion
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Sub-Nanometer Active Seismic Isolator Control (TBP in JIMSS)
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CERN sensor - model (m-=V)
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Open-Loop Gain (dB)
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Open loop with Yelocity Controller

loop
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Controller must avoid :
*-180°/0dB
*+180°/0dB

for stability

* good robustness margins
* stable with all
uncertain sensor models

Controller must :
* add gain
from 0.3Hz to 100Hz
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Theoretical attenuation FB and FF controllers
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Integrated PSD

Noises effects
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Above 200 Hz limitation
due to DAC noise



Integrated PSD [m]
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’dP:PD Integrated RMS : simulation
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Nominal sensor
Sampling period= 0.1 ms
16 bits A/D

17 bits D/A

SNR DAC =83 dB

SNR ADC =97 dB

ADC = +/-5V

DAC = +/- 15V
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% sensor noise model

Re=4;

Im=6.5;

N0|seF|It— zpk([-2*pi*Re+Im*1i,-2*pi*Re-Im*1i,-2*pi *Re+Im*1i,-2*pi*Re-Im*1i],
[-0.1-0.1-0.1-0.1],sqrt(10)*1e-13);

%) sensor TF
%no spurious frequencies above 600 Hz

zeta=0.25;

fc=5;

wn=2*pi*fc;

eps=0.001; %to avoid numerical problems with pure dervatives

wnJ_gur =ureal( ‘'wn_gur" ,wn, 'Range' ,[2*pi*fc/2,2*pi*fc*2]); %uncertainty
zeta_gur = ureal( 'zeta_gur'  ,zeta, 'Range' ,[zeta/5,zeta*2]); %uncertainty

uralp vit=tf(1e6/wn_gur/wn_gur*[1,2*eps,eps*eps],
[1/(wn_gur*wn_gur),2*zeta_gur/wn_gur, 1])*tf(1,[1e- 5,1));

J
/



’aP:P) Conclusion

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

- Previous simulations/real time tests match

- Under some modifications of the sensor model
simulation succeed

- The proposed sensor model is a good
candidate for LAPP support stabilisation



