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PID control based on Zernike polynomials for unimorph deformable mirror

ZHANG lJia-lian, LI Yan, PENG Tai-ran, LI Wen-lai, MA Jian—qiang*
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In order to improve the control accuracy of deformable mirror and simplify the control, a PID control
algorithm based on Zernike polynomials is presented and then the closed-loop feedback control of unimorph
deformable mirror is realized. Firstly, a PID closed-loop control model based on Zernike polynomials was
established. Secondly, an adaptive optical test platform based on Hartmann wavefront sensor was built.
Closed-loop control experiment was performed using 62 elements unimorph deformable mirror. Finally, the
disturbance of aberrations was simulated by the rotated phase plate. The disturbance of aberrations was corrected
in real-time by the deformable mirror with PID closed-loop algorithm. The experimental results show that the
correction accuracy of PID control algorithm based on Zernike polynomials is improved by about 50% compared
with the direct feedback control method, under the conditions of the same phase plate rotating speed and the
same external aberrations. It is proved that PID control algorithm based on Zernike polynomials can improve the
correction accuracy of dynamic aberrations for unimorph deformable mirror and simplify the control system.
Key words: adaptive optics; unimorph deformable mirror; PID control; Zernike polynomials; wavefront
correction



