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Fig. 1 The characteristic of Ee. (11).

with ring are double roots.

The circle points
Circle point is single

root. The numbers are harmonious wave numbers
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Fig. 2 Interferometry images of R, 0. 35 roughness
(a) Phase shifting — x; (b) Phase
shifting —x/2; (c¢) Phase shifting 05 (d) Phase
shifting ©/2; (e) Phase shifting n; (f) Phase
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Fig. 3 Three-dimensional surface topography computed
(a) Algorithm 1; (b)

Algorithm 2. (x,¢ axis is pixel, z axis is height)

by two algorithms.
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Fig. 4 Profile curves computed by two algorithms at the
(a) Algorithm 1; (b) Algorithm 2.

(x axis is pixel, % axis is height)
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Table 1 Seven measurement values of error and criterion coefficient of two algorithms (R, is the average

value of profile curves of roughness sample)

Algorithm 1 R,/pm | Criterion coefficient | Algorithm 2 R,/pum | Criterion coefficient
1 0.29453 1.1883 0.29235 1.1972
2 0. 29779 1.1753 0.29246 1.1967
3 0.29916 1.1701 0.29196 1.1988
4 0.29843 1.1728 0. 29209 1.1983
S 0. 29797 1.1746 0.29299 1.1946
6 0.29891 1.1709 0.29221 1.1977
7 0. 29695 1.1786 0.29227 1.1975
Arithmetic average value 0. 297677 1.1758 0.292333 1. 197257
Criterion bias 0.001455 0.005748 0. 000308 0.001259
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Algorithm in Phase-Stepping Interferometry Based on Characteristic Polynomial

Hui Mei Niu Hanben Li Qingxiang Wang Dongsheng Xu Yuxian
(State Key Laboratory of Precision Measurement Technology and Instruments,
Department of Precision Instrument and Mechanics, Tsinghua University, Beijing 100084)
(Received 30 May 2002; revised 29 July 2002)

Abstract: When applying phase-stepping interferometry to measure a surface, distortion will
be caused as a result of various error factors especially the phase-stepping error from the
phase shifter. Even seriously flexuosity can be produced. Aiming at the main error sources to

the phase-stepping interferometry the phase-stepping error from the phase shifter,
theoretical analyses was made for phase-stepping algorithm by applying Fourier method.
Based on the theory of characteristic polynomial, a new phase-stepping algorithm, which is
insensitive to disturbance and error, was put forward and improved. Experimental results
show that the algorithm has effectively improved the measuring accuracy of the phase-stepping
interferometry, and made the measured results more approach the actual numerical value.

Key words: opitcal metrology; characteristic polynomial; phase-stepping interferometry;

phase-stepping algorithm; Fourier method
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