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Abstract: Zernike polynomials possess properties such as orthogonality and rotational symmetry, enabling the transformation
of complex optical wavefronts into analyzable mathematical patterns, thereby providing a theoretical framework for optical sys-
tem design, error diagnosis, and real-time control. This paper introduces the application and progress of Zernike polynomials in
describing wavefront aberrations, wavefront fitting, wavefront reconstruction, optical image processing, and their use in oph-

thalmic optics. Finally, practical issues in the application of Zernike polynomials are discussed, along with prospects for future

development.
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