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Abstract: In order to improve the working efficiency of adaptive optical system researchers and meet
the development needs of adaptive optics systems to woofer-tweeter multi-wave front correctors, a de-
sign method of adaptive optical system control software with convenient modification, full-functions
and modularization was studied to adapt to the continuous updating and replacement of the laboratory

equipment and avoid the problems caused by constantly updating and modification of the software dur-

K B EA:2017-10-31;f&iT HHF:2017-12-11.
HEETBR:EXARP#L 4 %W E (No. 11174274, No. 11174279, No. 61205021, No. 11204299, No. 61377032,
No. 61378075)



1508 e KRR 5 26 %

ing the experiment. In this paper the experimental software system requirements were analyzed {rom
two aspects of function and performance, and a software architecture system of three layers was pro-
posed: basic layer, functional layer and presentation layer. The shared memory and Critical Section
Object were used to ensure the Real-time performance and accuracy of the adaptive optical system, and
avoid the conflict and waste of resources. The Windows API Event was used to realize the synchro-
nous coordination control of each thread. Based on the above ideas, a liquid crystal-deformation mirror
multi-wave front correctors adaptive optical system control software was developed to test the feasibil-
ity, and the wave {ront information could be acquired and processed in 0. 6 milliseconds. Finally, the
adaptive optical correction was carried out with this software, the peak-valley value of wave front was
reduced from 3. 38 pm to 0. 95 pm, and the root mean square of wave front was reduced from 0. 66 pm
to 0. 12 pm with tip-tilt mirror and deformable mirror. The peak-valley value of wave [ront was 0. 44
pm; the root mean square of wave front was 0. 02 pum with tip-tilt mirror deformable mirror and liquid
crystal corrector, the total delay time was 0. 378 ms. The results show that the new control software
can complete the woofer-tweeter wave front correction experiment with multi-wave front correctors,
and at the same time, it has the advantages of convenient modification, complete function and modu-
larization, it can meet the expected experimental requirements.
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Fig. 2 Diagram of adaptive optical system principle
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Fig. 3 Diagram of control software architecture
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Fig. 4 Diagram of function layer
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