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Abstract: An automatic and quick adjustment method for zero interference fringes was proposed to
meet the requirement of high precision subaperture stitching interferometry . The influence of inter-
ference fringe numbers on stitching errors was analyzed, and the analyzed results show that the inter-
ferometer return error is less than A/50(PV value) when the interference fringe numbers of subaper-
ture are less than 5. A subaperture stitching measurement apparatus was optimized, and an auto-com-
pensation method of angular displacement deviation for the motion stage was proposed. By which, ze-
ro fringe of each subaperture was realized, and the cumulative error of subaperture stitching was con-
trolled finally. A 450mm X 60mm flat mirror was measured by subaperture stitching interferometry,
the experiment result shows that the surface distributions of automatic stitching measurement results
are more consistent with that of the zero fringe measurement by manual adjustment , the measuring
speed and measuring efficiency are improved and the measuring time is reduced by 5 min on average.

As compared with zero fringe measurement by manual adjustment. The proposed method not only
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completes the automatic positioning and automatic adjustment of the interference stitching measure-

ment apparatus, but also improves the measuring repeatability and detection efficiency.

Key words: interferometry;automatic measurement;subaperture stitching;stitching error
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Fig. 1 Principle of subaperture stitching
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Fig. 3 System structure of one-dimensional subaper-

ture stitching interferometry
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Fig. 4 Software interface of subaperture stitching in-

terferometry
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Fig.5 Flow chart of rapid adjustment for subaper-

ture stitching interferometry
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Fig. 6 Experimental system of subaperture stitching

interferometry
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(a) Stitching results of non-zero {ringe measurement

by manual adjustment
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(b) Stitching results of zero fringe measurement by

manual adjustment
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(c) Stitching results of automatic measurement
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