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Shape & Pose Definitions

An heterolitic optical system, i.e. a system made by the interaction
of several optical elements, can be described as:

 POSE: The joint description of system’s position and orientation.

 SHAPE: The geometry of the relative displacement of the optical
elements.



Shape & Pose Assumptions

* Optical elements are represented by tridimensional points.

* The displacement of all optical elements is actuated along fixed
directions, thus providing repeatable movements.

* The distances among different system elements are monitored.
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To account for Shape and Pose change we fix the reference
frame. The detection of shape changes is performed with
respect to the frame (x,y).
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Shape/Posec <= Coordinates
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Control Analysis

We impose Pgy1 =P

With dynamics given by Pkx+1 = P+ P, — Pk =P+ P
The system errors in coordinates are, up to the first order

0P, = \VA/ A <l;€,ék,ﬁlk) [59k,5mk]

expanding the direct relation 7T'up to the first order we get

T (Pgy1) =T (P+6P;) =T (P) + VT (P) [0F]



Control Analysis

The latter equations provide us with:

T (Pes1) =T (P) = VT (P) (VT (U, O, vine ) [8lk, 6%, o]

Remark: A shape actuation error at the moment k-+1

is the effect of a Pose estimation error at the instant k&



Thanks for the attention!



The international collaboration

J. Belfi, F. Bosi, G. Cella, A. Di Virgilio

INFN Sez. di Pisa, Pisa, Italy

A. Ortolan

Laboratori Nazionali di Legnaro, INFN Legnaro (Padova), Italy
A. Porzio, C. Altucci, R. Velotta

University of Naples and CNR-SPIN, Naples, Italy

A. Beghi, D. Cuccato, A. Donazzan, G. Naletto, M. Pellizzo
University of Padova, Italy

G. Saccorotti

INGV sez. di Pisa, ltaly

N. Beverini, G. Carelli, E. Maccioni

University of Pisa and CNISM, Pisa, Italy

M. L. Ruggiero and A. Tartaglia

Polit. of Torino and INFN, Torino, Italy

K. U. Schreiber and A. Gebauer

Technische Universitaet Muenchen, Forschungseinrichtung Satellitengeodaesie P
Fundamentalstation Wettzell, 93444 Bad Koetzting, Germany
J-P. R. Wells, R. Hurst

Department of Physics and Astronomy, University of Canterbury, New Zealand

P »{Tl N OO POLITECNICO
""..-;‘.'I LUDWIG- = A8 15

UNIVERSITY OF TECHNISCHE MAXIMILIANS- R"ﬁ'
C/\NTF, RBURY I V

¢ Whare Wananga o Waitaha

UNIVERSITA DI PISA

Z S
N .::_-'_3_‘_'.'-_-_'_'_'.'--")
NH-

UNIVERSITAT UNIVERSITAT *’-f.'i:;f@.*.&i.’.}:ie‘-*
MUNCHEN MUNCHEN NS>




