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Abstract To solve the core problem of how to search and converge to the feature points faced by the automatic knife-edge
instrument, this paper proposes an aspheric surface testing technology based on the axial movement of the knife-edge
instrument to realize the extraction of ring-belt errors during the search process. By this technology, the wavefront
characteristics are dynamically obtained during the search process, and the convergence can be accelerated to find the
feature points. The mirror ring-belt errors of different parameters are tested, and the relative error between the tested ring-
belt error position and the test result of the interferometer is less than 3.3%, which verifies the effectiveness of the
method. The proposed method provides a convenient solution for the automatic measurement of the knife-edge instrument
and provides technical support for further improving the efficiency of aspheric surface processing.
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Fig. 1 Schematic of principle and method™. (a) Schematic of knife-edge instrument; (b) schematic of front and rear cutting method of

knife-edge along optical axis
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Fig. 2 Corresponding relationship between the ring-shaped polishing belts on the mirror to be measured and the optical axis
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Fig. 3 Simulation results. (a) Knife-edge shadow grams of convex sphere before and after focal point simulated by Zemax software;

(b) extraction results of the annulus
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Fig. 5 Experimental results using a plano-convex lens. (a) Knife-edge shadow grams collected along the optical axis; (b) images

processed by gray histogram equalization algorithm for collected knife-edge shadow grams; (c) results of the ring-shaped

polishing belts after gray processing of collected knife-edge shadow grams
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Fig. 6 Experimental results using a concave spherical mirror. (a) Knife-edge shadow grams collected along the optical axis; (b) images

processed by gray histogram equalization algorithm for the collected knife-edge shadow grams; (c) results of gray processing of

the collected knife-edge shadow grams
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Fig. 8 A series of knife-edge shadow grams collected along the optical axis
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Fig. 9 Calculation result of gradient difference sum of knife-edge shadow grams
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