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Using Ensemble Empirical Mode Decomposition
Method to Analyze Mixing Fringe in Optical Testing
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Fringe analysis is an important technique in optical testing, and optical testing can bring high quality and high
precise optics. In the optical lens measuring, the fringe of the optical lens is analyzed as the interferometer
acquiring the interferogram and the influence of the mixing fringe usually affects the interferogram. In this paper,
the mixed image is simulated by the tilt aberration, and several methods of the reducing mixing fringe are utilized
to reconstruct the optical paths difference (OPD) profile of the mixed image. The ensemble empirical mode
decomposition (EEMD) method is used to decompose the mixed image into several intrinsic mode functions
(IMFs), and then removing one or more IMFs to reduce the influence of the mixing fringe in the mixed image. After
the procedure of reducing influence of the mixing fringe, the noisy fringe can reconstruct the OPD profile easily.
Using EEMD method to reduce the influence of the mixing fringe in the simulation, the root mean square (RMS)
value of the OPD is 0.081 waves as the residue image subtracted from the OPD profiles of original image. In the
experiment, the EEMD method reducing the noise of the mixing fringe has the advantage on the straighter fringe,
but the crooked fringe is difficult to be separated from the noisy interferogram after the procedure of the EEMD.
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