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Simulation Result

State residual

Linear misalignments

1mm - <5um
Angular misalignment

0.2° - < 6 arcsec

Decenter RMS residual (mm)

Decenter residual STD (mm)
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Multi-State Coupling Sl .S
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= Predicted state:
)A(k|k—1 - ka‘k—llk—l tBuy Control input u
k

= Predicted information matrix: State transition matrix F
k

_ _ _ —1 _
Tie—1 = Q' — Qi ' Fre(Tp—1p—1 + FLQ'F)  FLQi* Control input matrix B,

* Update Process noise covariance Q,,

" Updated information matrix: 7y, = Ty -1 + H!RH, Measurement error covariance R,

: . —h
= Kalmangain: K, = ﬂ,zllkHZR;l Mapping function y (a)fl)
R R N R Mapping Jacobian H;, = —|
" Updated state: X, = X -1 + Ky (yk — Hkxk|k_1) OX IR 1k—1
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e Observability matrix
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Multi-State Coupling

Estimation error

 Worst observed eigenvector
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Conclusion Sl .S

Automated alignment of a reflective system using pure focal plane FABORATORY
sensing

* Continuation on simulation
* Analysis
» Observability

 Algorithm design
» Multi-state coupling effect

* Preliminary Experiments

* Future work
« Higher manual alignment accuracy in experiments
« Algorithm optimization
« Control strategy: well/poorly observed eigenvectors
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Thank You!

Contact: dl943@cornell.edu
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