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Abstract: In order to realize on-line and in-situ measurement of high precision optical elements in
workshop, a dynamic interference stitching system for large optical elements measured in general
environment was investigated. The system was consisted of a dynamic interferometer, two-
dimensional mobile platform, control system and stitching software. A stitching experiment for an
200 mm X 300 mm optical element was completed by this system in general environment, based on
error averaging stitching algorithm. Moreover, the stitching results were analyzed. Comparing the
results between stitching measurement and full aperture measurement, the relative deviations of PV,
RMS and Power are 3.1%, 1. 6% and 2. 1% respectively. The system lays a foundation for the on-

line and in-situ measurement system for large optical elements in the workshop environment.
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Fig. 1 Sub-aperture stitching interferometry system
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Tab. 2 Comparison of results between stitching and full aperture @N)

After removing

Original result

Method

power term

After removing Removal of astigmatism

astigmatism and power

PV RMS Power PV

RMS Power PV

RMS Power PV RMS Power

Stitching 0. 52008 0. 08541 0. 26768 0. 40662 0. 06007 0. 26768 0.28738 0. 07653 0. 23750 0. 23750 0. 02268 0. 26768

Full aperture 0.50443 0.08682 0.26218 0.41119 0. 06353 0.26218 0.22125 0.06274 0.26218 0. 23402 0. 02490 0. 26218
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Ja R 2Z I E A PV 0. 0310, A4
RIS H PV EM 6. 1% ; RMS {84 0. 0052,
4R E g R RMSEM 5.7% .
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Fig. 8 Residual wave surface
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Tab. 3  Statistics of results of several stitching measure-

ments (@N)]

Set PV RMS Power opy ORMS OPower

1 0.5192 0.0780 0.1549 0.0293 0.0098 0.0413
2 0.4596 0.0666 0.1253 0.0283 0.0034 0.0488
3 0.4847 0.0734 0.2197 0.0241 0.0061 0.0087
4 0.3898 0.0594 0.1592 0.0428 0.0091 0.0609
5 0.5576 0.0899 0.2501 0.0553 0.0103 0.0978
6 0.4658 0.0667 0.1750 0.0603 0.0070 0.0742

Mean 0.4794 0.0723 0.1807 0.0400 0.0076 0.0553
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