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LTP Dynamics

System Dynamici'kg % —-C- o+
C C
0=3S- g+

q is a vector containing the dynamicabedinates
is a force-per-unit mass vector
d, is the force-per-unit mass disturbaritesummarize all the possible force-seisources
is a force-per-uhmass vector purposely applied to gystem
is the available signal vactor

0
((): is an input signal vector used to apfarces trough the control loops

E
[I% is the dynamical matrix

Cé is the feedbackircuit matrix. It converts availablégnals into commanded force
S converts the coordinate vector into theasured signal vector
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LTP Dynamics
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LTP Dynamics
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(H a Ao IfS] ﬁls the ratio between TMs and S/C masses@‘

h
¥2, is the electrostatic parasitic stiffness

|

Si SA) @ 1 s the gravity gradielnt
SAl %A

0, IS a noisy force per unit mass acting on TMs from

_( 1+ 4, O+ 1,0, ] disturbances internal to the S/C

On2 ~ 9

G is the force disturbance acting on the S/C and
generated from external sources
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Derivative Estimation

We have a continuous dynami

DE_(SZ_F 1+ a)§1+,uza)§2 ﬂﬂ)sz+r J CE_(de :uzhlfsJ

w5, — 0} S*+ w5, — 21 L0 h

We decided to make a discrete approximati
of the second derivative representeddgy s

Parabolic fit approximation Taylor series expansion

to the second derivative approximat?on to the
second derivative
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Derivative Estimation parabolic fit

approximation

d’q t
dt

of k-m T]=a, k+ay k- mT+a, k mT =

t=kT

Note: t=kT < m=0

The fit procedure
[(k=2)T]y (1 -2T (-27)*
E-DTT] |1 -7 (-7)* | (ag d? 12, 1. 2 1, 2
AT =100 []a aw |ttt Tt T
[(k+1)T] 1 T T a3
[(k+2)T]) \1 27 (27)* |
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Derivative Estimation series expansio

approximation

Thi s met hod i seri es

f x,+nT =f % +nTf %+

We obtqin gfive point estimator if the n= -2,-1.0,12
expansion is performed for:

Putting the five expansions in
system and solving out for the

1/ 1, 16, 30 16, 1
|| 2= 2{ 7 - =7 2}
dt T 12 12 12 12 12

second derivativé'[x,]
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Derivative Estimation General equatio

t wo methods are part of a

2 av
{d—} 74 =% az’+ bz'+ & bz+ az Z% [Zacos(Zo)k D cosf }CJ

dt?
In Laplace notation the seco 2
— . o s >
derivative estimator is:

The parameters a, b and We expect our estimator goin
are not independent: to zero atl = 0 so:

2a+2b+c=0

Then we expect the estimato dat b1

tending tol for small{ so:

The final result is: 2acos(p + 2+ 4 coyf ) 21 &8
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Derivative Estimation General equatio

Has a root at

Does not have roots between 0 and

Has a root at

Luigi Ferraioli- 7th International LISA

Symposium- 17 June 2008, Barcelona 1o



