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A simple method for removing accumulative error

in subaperture stitching

Feng Xiaoyu, Zong Xiaoying
(Beijing Institute of Space Mechanics & Electricity, Beijing 100190, China)

Abstract: Subaperture stitching interferometry is an effective means for measuring optical surfaces and
systems. But the more subapertures are used, the more serious effect the accumulative error in stitching
has on the accuracy. So finding a simple and fast way to remove the accumulative error is the key for
improving subaperture stitching. An effective and quick method to eliminate the accumulative error in
stitching was proposed in this paper. The plane mirror which was 180 mm x80 mm was tested by six
subapertures stitching in the experiment. And the method which was proposed in this paper could get rid
of the accumulative error in stitching very well.
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Fig.1 Basic principle of subaperture stitching
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Fig.2 Contrast of subaperture stitching interferometry in theory

and in fact
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Fig.3 Rectangle mirror measured by three subapertures stitching

interferometry
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Fig.4 Compare of hatching line of 2 times stitching results which

removed accumulative error and not
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Fig.6 Stitching result in the Metropro software
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Fig.7 Result tested directly by the Zygo interferometer
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Tab.1 Three kinds of test results(Unit: wavelength)

(e) PV=0.25026 RMS=0.024 05 (f) PV=0.25357 RMS=0.017 546

With accumulative Removing Direct testing
error accumulative error result
RMS PV RMS PV RMS PV

1 0.016 75 0.20107 0.014986 0.186 71

2 0.019702 0.22104 0.015469 0.197 81
3 0.02405 0.25026 0.017546 0.25357 0.019 0.254
il A
(i) PV=0.25188 RMS=0.024082 (j) PV=0.2548 RMS=0.019068 4 0.0239110.250 26 0.018 321 0.254 63
5 0.024082 0.25188 0.019068 0.2548
I 5 T UG B 4525 ST con.

_ o o 0.005082 0.0212 0.000068  0.008 0
Fig.5 Contrast of 5 times stitching results trast
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Tab.2 20 testing results by subapertures stitching

interferometry(Unit: wavelength)

No. RMS PV No. RMS PV
1 0.018902 0.254 63 11 0.018997  0.254 29
2 0.018915 0.254 81 12 0.019081  0.254- 31
3 0.018926 0.254 75 13 0.018972  0.254 62
4 0.018999 0.254 35 14 0.018928 0.254 77
5 0.018876 0.254 79 15 0.018907 0.254 74
6 0.018906 0.254 46 16 0.018934 0.254 29
7 0.019 0.254.91 17 0.018921 0.254 18
8 0.018968 0.254 39 18 0.019 022  0.253 35
9 0.019137  0.25493 19 0.019 144 0.254 53
10 0.018998 0.254 07 20 0.019068 0.254 8
Repeatability
RMS PV

7.615x107 3.618 510"
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