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Abstract: In the field of aspheric testing, Computer-Generated Hologram (CGH) technology has been widely
used. For CGH encoding, when applying the conventional encoding method to achieve highly accurate cod-
ing, it will use an amount of data that is often up to tens or even hundreds of GB. Therefore, in order to
achieve high encoding accuracy with a small amount of encoded data, we propose a variable step size CGH
encoding method. This method first obtains CGH fringe distribution through finding isophase surface, then
selects different sampling steps by calculating the phase distribution gradient so that the CGH achieves high
precision coding using as few points as possible. Finally, the method was used to CGH encode, then the res-
ulting CGH was manufactured to test an aspheric surface. The test result is 3.142 nm (RMS). In order to veri-

fy the credibility of the test results, we design and make a compensator to test the same aspheric surface. The
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test result is 3.645 nm (RMS). The difference between the two results is 1.291 nm (RMS), and shows that the

encoding method can meet the requirements of high-precision testing of aspheric surfaces.
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Fig. 1 CGH encoding process. (a) Wavefront phase func-
tion calculated by phase contour interferograms;

(b) encoding the fringes into polygons
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Fig. 4 Phase distribution of the CGH
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Fig. 5 Gradient distribution of the CGH phase function
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Fig. 8 CGH substrate error

56 % CGH B iK1 22 45 2 i, A H an &l 9 fir
73 1 O 6 0 =l R T A ARG 0, A K T A S 4
K10 Fis . SEg i AR rh, S W T S s
F TR . R T RAE CGH AN HEEK i 1)
AL BE, AR SOt R A Mg X A BR T A 7RG,
W BOASHIN 25 SR e 11 CREBR L L 0D s o

ML 11 AT LA ), Z M2 A 45 51 an
T: PV} 18.067 nm, RMS 1} 3.645 nm, CGH
(A 25 R A0 R : PV {E2A 15.304 nm, RMS {H 4
3.142 nm, Fi75 RMS F(E{UHZ 0.503 nm., ¥ CGH
o 00 235 S 5 AT AT 45 R R A T S X A2, 4
AR 12 Fis .

B9 ARBRIARHIE EOLH K

Fig. 9 Optical path of the aspheric detection installation
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